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PREFACE  TO  THE  SECOND  EDITION. 


In  the  Second  p]clition  of  this  Manual  I  have  included 
many  of  tlie  woodcuts  which  originally  appeared  in 
"  Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  and  I  hav(- 
added  other  engravings  which  seemed  to  me  essential 
to  render  the  book  more  perfect.  Whilst  I  have 
endeavoured  to  bring  the  work  up  to  our  present 
knowledge  in  Ophthalmic  Medicine  and  Surgery  by 
the  addition  of  much  new  material,  I  have  at  the 
same  time  expunged  many  articles  which  had  ])ecome 
out  of  date. 

12,  Hakley  Street,  Cavendish  Square. 
October,  1873. 


PREFACE  TO  THE  FIRST  EDITION. 


In  this  Manual  is  comprised  a  brief  account  of  all  the 
medical  and  surgical  affections  of  the  Eye,  with  the 
treatment  essential  for  their  relief.  Each  subject  is 
discussed  in  a  separate  section,  under  its  own  peculiar 
heading. 

In  the  description  and  treatment  of  the  various 
diseases,  I  have  not  only  given  the  results  of  my 
own  experience,  but  I  have  carefully  recorded  special 
points  in  the  practice  of  my  colleagues  at  the  Royal 
London  Ophthalmic  Hospital,  and  have  made  fre- 
quent reference  to  the  labours  of  the  Continental 
ophthalmic  surgeons. 

The  scope  of  this  work  forbids  profusion  of  detail ; 
when,  therefore,  fuller  information  is  required,  I  must 
refer  the  reader  to  the  "  Treatise  on  the  Eye,"  by  Mr. 
Soelberg  Wells,  or  to  the  "  Natural  and  Morbid  Changes 
of  the  Human  Eye,"  by  Mr.  Bader. 

At  the  end  of  the  book  I  have  added  a  Formulary 
of  Prescriptions,  and  also  a  page  of  Test-types,  reduced 
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from  tliose  designed  by  Dr.  Orestes  M.  Pray,  of  New 
York,  to  aid  in  the  diagnosis  of  astigmatism.  In  the 
original,  each  letter  is  two  inch.es  square,  and  is  com- 
posed of  either  vertical,  horizontal,  or  oblique  lines  set 
at  different  angles. 

To  my  friend  Dr.  Workman  I  return  my  warmest 
thanks  for  the  help  he  has  kindly  given  me  in  revising 
the  proof  sheets  before  they  passed  through  the  press. 

12,  Haule?  Stukkt,  Cavexdish  Square,  \V. 
June,  1869. 
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CHAPTER  I. 

DISEASES  OF  THE  CONJUNCTIVA. 

Catarrhal  Oputiiauiia — An.de  Conjunctivitis — is  an  in- 
flammation of  the  conjunctiva  coveinng  the  eye  and  lining 
the  lids.  It  may  come  on  without  any  a^jparent  cause,  or 
it  may  be  pi'oduced  by  rajjid  alternations  of  temj^erature, 
or  by  exposure  of  the  eye  to  cold.  Catarrhal  ophthalmia 
will  sometimes  assume  an  epidemic  character,  and  large 
numbers  in  the  same  locality  will  suffer  from  it ;  or  it  will 
attack  every  member  of  a  family  in  succession,  notwith- 
standing that  due  precautions  have  been  taken  to  pre- 
vent it  spreading  by  direct  commtmication. 

Symjjtoms. — A  feeling  of  grittiness,  as  if  dust  or  fine 
sand  were  in  the  eye,  with  some  stiffness  of  the  lids.  The 
conjunctiva  becomes  red,  and  this  increase  of  vascularity 
generally  commences  from  the  circumference  of  the  globe, 
and  fades  as  it  api^roaches  the  cornea.  In  the  advanced 
stage  of  this  affection  the  white  of  the  eye  becomes  of  one 
uniform  red  colour.  The  redness  is  superficial,  and  of  a 
brighter  and  darker  shade  than  that  caused  by  inflamma- 
tion of  the  deeper  structures  of  the  eye,  for  which  it  can 
hardly  be  mistaken.  There  is  an  increased  secretion  from 
the  surfaces  of  the  eye  and  lids  ;  at  first  only  of  mucus 
but  afterwards  of  muco-pus,  small  quantities  of  which  will 
collect  in  little  beads  over  the  caruncle  at  the  inner  angle 
of  the  eye,  or  form  little  scabs  on  the  edges  of  the  lids  by 
caking  on  the  eyelashes.    If  the  lower  lid  be  drawn  down 
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by  the  finger,  one  or  two  streaks  of  pus  or  lymph  will  be 
often  seen  in  the  oculo-palpebral  fold.  The  patient  com- 
plains that  the  lids  are  sticky,  and  that  in  the  morning 
they  are  gummed  together  by  dried  secretion.  On  look- 
ing at  the  eyes,  there  is  a  peculiar  sticky  and  gummy 
ai^pearance  which  is  quite  characteristic  of  the  disease. 
There  is  often  associated  with  these  symptoms  chemosis 
of  the  coujunctiva  and  swelling  of  the  lids.  The  con- 
junctiva looks  blown  up  from  the  serous  effusion  into  the 
subjacent  cellular  tissue,  sometimes  to  an  extent  sufficient 
to  make  the  cornea  appear  sunken  below  it.  The  coi'nea 
is  clear,  and  the  pupil  is  active.  The  rapid  action  of  the 
])upil  will  at  once  deciie  that  the  inflammation  is  super- 
ficial, and  that  the  iris  is  not  afi'ected  by  it. 

Catarrhal  ophthalmia  usually  commences  in  both  eyes 
simultaneouslj',  or  one  eye  may  be  attacked  a  Httle  in  ad- 
vance of  th(5  other,  but  it  is  seldom  that  this  disease  is 
limited  to  only  the  one  eye.  In  this  respect  catari'hal 
ophthalmia  offers  a  marked  difference  from  gonorrhoeal 
ophthalmia,  which  is  generally,  in  the  first  instance, 
strictly  confined  to  the  one  eye.  (See  Gonorrhceal  Oph- 
thalmia, page  8.)  _  _     _  i 

Proijnosis. — This  affection  is  usually  very  amenable  to 
proper  treatment,  and  the  eyes  will  recover  without  a 
trace  of  the  disease  remaining.  But  if  no  treatment  be 
adopted,  or  unsuitable  remedies  be  used,  the  conjunctival 
inflammation  may  extend  to  the  cornea,  and  corneitis 
with  superficial  or  deep  ulcerations  may  follow. 

Treatment. — The  eyes  should  be  bathed  every  two  or 
three  hours,  or  oftener  if  the  case  is  severe,  with  a  lotion 
of  alum,  or  sulphate  of  zinc  and  alum  (F.  39,  40,  42), 
taking  care  that  with  each  application  a  little  is  allowed 
to  flow  into  the  eyes.  In  the  intervals  between  the  times 
for  using  the  lotion,  the  eyes  maybe  bathed  with  cold 
water,  to  keep  them  free  from  the  discharge.  A  solution 
of  nitrate  of  silver,  gr.  1  or  gr.  2,  and  aqujE  5'  1,  is  very  useful 
in  catarrhal  ophthalmia,  and  especially  in  those  cases 
where  there  is  chemosis  of  the  conjunctiva  and  swelling  of 
the  lids.  Two  or  three  dro]5s  should  be  dropped  into  the 
eye  twice  a  day,  and  every  two  or  three  hours,  or  oftener 
if  necessary,  the  eyes  should  be  cleansed  from  discharge 
by  bathing  them  with  cold  water.  To  prevent  the  gum- 
ming together  of  the  eyehds  during  sleep,  a  little  unguent, 
cetacei  should  be  smeared  along  their  tarsal  borders  every 
night.    At  the  commencement  of  the  attack  the  bowels 
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should  be  acted  on  by  some  purgative,  and  if  the  patient 
is  hot  and  thirsty  an  alkaline  or  elForvescing  draught  (F. 
57,  59)  may  be  prescribed,  but  as  a  rule  tonics  such  as 
bark,  quinine,  or  iron  will  be  required;  and  these  are 
given  with  most  benefit  after  the  first  febrile  symptoms 
which  often  usher  in  an  attack  of  catarrhal  ophthalmia 
have  f)assed  away. 

CiTRONic  Ophthalmia  may  be  consequent  on  catarrhal 
ophthalmia,  the  acute  disease  subsiding  into  a  chronic 
form,  but  this  is  quite  exceptional.  Chronic  ophthalmia 
generally  occurs  in  patients  who  are  below  the  standard 
of  health,  and  in  those  who  have  to  earn  their  living  by 
the  long-continiied  use  of  their  eyes  at  fine  work. 

Symptoms. — The  eye  has  a  reddish  and  irritable  appear- 
ance ;  it  will  not  face  the  light  without  a  sense  of  discom- 
fort and  watering.  The  caruncle  and  edges  of  the  lids 
often  look  red  and  prominent,  and  the  secretion  of  the 
mucous  surfaces  of  the  lids  and  globe  is  slightly  increased. 
Eeading  or  fine  woi-k  soon  tires  the  eye,  and  causes  it  to 
flush  up.  The  patient  is  generally  more  or  less  out  of 
health,  oftentimes  used  up  from  want  of  rest. 

Treatment. — When  there  is  reason  to  believe  that  over- 
use of  the  eyes  has  been  the  exciting  cause  of  the  disease, 
rest  must  be  strictly  enjoined.  Close  reading,  the  casting 
up  of  figures,  and  all  fine  work  should  be  forbidden.  The 
state  of  the  patient's  health  should  be  improved,  and  any 
irregularity  in  the  discharge  of  the  functions  of  the  diffe- 
rent organs  of  the  body  should  be  as  far  as  possible  cor- 
rected. 

Local  AiTplications. — When  there  is  any  extra  secretion 
from  the  mucoiis  surfaces  of  the  lids  or  eye,  mild  stimu- 
lating drops  or  lotions  do  good.  Two  or  three  drops  of  the 
gutta3  argenti  nitratis  (F.16),  or  of  zinci  suljihatis  (F.20), 
may  be  dropped  into  the  eye  twice  a  day.  Lotions  with 
alum,  or  with  alum  and  sulphate  of  ziuc  combined  (F.  40, 
42),  are  very  efficacious ;  a  weak  solution  of  the  acetate  of 
lead  (F.  44),  provided  there  is  no  abrasion  of  the  cornea, 
will  be  often  found  very  useful.  The  tarsal  edges  of  the 
lids  should  be  anointed  at  ni^ht  with  a  little  nnguent. 
cetacei,  to  prevent  their  gummmg  together ;  or  if  there  is 
much  secretion  from  the  Meibomian  follicles,  the  unguent, 
hydrarg.  nitratis  dilut.  (F.  114)  may  be  advantageously 
nsed.  When  there  is  much  dread  of  light,  stimulating 
applications  to  the  eye  fail  to  do  good,  and  are  apt  to  ex- 
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cite  considerable  irritation.  In  chronic  ophthalmia  coun- 
ter-irritation will  be  frequently  found  beneficial ;  a  small 
blister  of  emplast.  cantharidis,  or  a  piece  of  Brown's  blis- 
tering tissue  of  the  size  of  a  shilling,  may  be  applied  to 
the  temple,  or  behind  the  ear,  and  repeated  in  two  or 
three  nights  if  necessary. 

If  the  remedies  named  fail  to  afford  relief,  a  seton  in 
the  temple  of  a  single  or  double  thread  of  thick  corded 
silk  will  occasionally  do  good.  The  seton  should  not  be 
allowed  to  remain  more  than  three  or  four  weeks,  or  the 
ulceration  at  the  entrance  and  exit  of  the  thread  may 
cause  an  unsightly  scar.  In  cases  of  persistent  chronic 
ophthalmia  the  lids  should  be  everted  and  carefully  ex- 
amined for  granulations,  as,  if  the  conjunctiva  has  become 
granular,  the  ophthalmia  will  continue  until  the  granula- 
tions are  cured.    (See  Gkanular  Lids). 

Pustular  OrHXHALMiA  is  a  mild  form  of  inflammation 
of  the  conjunctiva,  characterized  by  the  formation  of 
small  elevations  about  one  or  two  lines  from  the  margin 
of  the  cornea.  They  are  generally  of  a  reddish  colour  at 
their  base,  and  of  a  yellowish  white  on  their  somewhat 
flattened  summits.  They  have  been  called  pustules,  but 
they  do  not  really  contain  j)us  :  if  pricked,  only  a  little 
watery  fluid  will  exude  from  them.  The  conjunctiva  in 
their  vicinity  is  more  or  less  reddened,  and  sometimes  one 
or  two  small  red  vessels  may  be  seen  coursing  towards 
them.  There  may  be  only  one  of  these  so-called  pustules, 
or  there  may  be  as  many  as  three  or  four  of  them.  There 
is  no  intolerance  of  light,  and  the  patient  seldom  com- 
plains of  more  than  a  feeling  of  grittiness  in  the  eye. 
One  peculiarity  of  pustular  ophthalmia  is  that  it  is  very 
apt  to  recur.  This  affection  is  quite  distinct  from  the 
true  phlyctenular  ophthalmia  described  in  the  chapter  on 
Diseases  of  the  Cornea. 

Treatment. — Attention  must  be  paid  to  the  general 
health  of  the  patient,  and,  if  necessary,  a  mild  aperient 
prescribed.  As  a  local  application,  any  mild  stimulant 
will  do  good.  A  little  calomel  dusted  into  the  eye  on  to 
the  pustules  with  a  camel's 'hair  brush  every  or  every 
other  day  for  a  few  times  will  be  found  a  very  efficient 
remedy.  It  has  also  the  credit  of  preventing  a  re- 
currence of  the  disease.  Lotions  of  the  acetate  of  lead 
(F.  44)  or  of  sulphate  of  zinc  may  be  also  used  with  good 
efiect. 
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Purulent  Ophthalmia  of  Newly-born  Infaxts — 
Ophthahnla  neonatornm — is  one  of  the  most  important 
diseases  of  the  eye  which  the  surgeon  can  have  under 
his  care.  When  rightly  treated  it  is  one  of  the  most 
remediable,  but  when  neglected,  or,  what  is  often  worse, 
when  unsuitable  and  improper  remedies  are  used,  it  is 
one  of  the  most  disastrous  of  all  the  inflammatory  affec- 
tions of  the  eye.  The  responsibility  of  any  one  under- 
taking a  case  of  purulent  ophthalmia  who  is  not 
thoroughly  acquainted  with  its  nature  and  treatment  is 
very  great.  Many  a  useful  life  has  been  blighted  in  the 
first  month  of  its  existence  by  irreparable  blindness, 
which  might  have  been  prevented  if  the  simple  means, 
which  seldom  fail  to  arrest  this  formidable  disease,  had 
been  rightly  applied.  Purulent  ophthalmia  usually  com- 
mences from  the  second  to  the  seventh  day  after  birth. 
Both  eyes  are  commonly  affected  simultaneously,  but  to 
this  there  ai*e  occasional  exceptions ;  thus  one  eye  only 
may  be  involved,  or  the  first  eye  may  siiffer  twelve  or 
twenty-four  hours  in  advance  of  the  second. 

Si/mptoms. — The  first  indication  of  the  disease  is 
usually  detected  by  the  nurse,  who  notices  that  there  is 
a  slight  discharge  from  the  eyes,  and  that  the  edges  of 
the  lids  are  glued  together  during  sleep.  In  a  short 
time,  often  within  a  few  hours,  the  discharge  increases 
greatly  in  quantity  and  changes  in  quality;  it  first 
becomes  muco-purulent,  and  ultimately,  if  the  case  is 
severe,  is  converted  into  almost  pure  pus.  The  eyelids 
now  become  red  and  swollen,  and  their  tarsal  margins 
caked  together,  pen  the  discharge,  which  accumulates 
behind  the  Kds,  and  streams  over  the  cheeks  when  the 
eyes  are  opened.  The  quantity  of  pus  which  literally 
pours  from  between  the  eyelids  in  a  bad  case,  and  the 
rapidity  with  which  it  is  secreted,  are  very  remarkable. 

In  the  slight  cases  of  purulent  ophthalmia  the  dis- 
charge is  of  a  whitish  colour  with  scarcely  a  tinge  of 
yellow,  and  it  is  not  very  abundant  in  quantity.  In  the 
very  severe  forms  of  the  disease  the  discharge  is  of  a  deep 
yeliow  colour  and  very  profuse.  Between  these  extremes 
there  are  many  gradations. 

Prognosis. — When  a  child  suffering  from  puiiilent 
ophthalmia  is  seen  sufHcientlj  early,  and  proper  remedies 
are  rightly  applied,  recovery  is  almost  certain.  It  should 
however  be  remembered  that  cases  occasionally  occur  of 
so  severe  a  nature  that  all  treatment  is  unavailable  to 
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arrest  the  progress  of  the  disease,  and  one  or  looth  eyes 
are  rapidly  and  irrecoverably  destroyed.  In  such  in- 
stances it  will  generally  be  found  that  the  dischai;ge  was 
♦  of  a  deep  yellow  colour,  very  copious,  and  that  it  coni- 
nienced  on  the  first  or  second  day  after  birth.  It  will 
also  be  probably  ascertained  on  inquiry  that  the  mother 
had  gonorrhoea  at  the  time  of  her  confinement  or  leucor- 
rhaja  of  so  severe  a  type  that  the  discharge  was  yellow 
and  puriform. 

Treafment.— The  indications  for  treatment  are  to  wash 
away  the  discharge  from  the  eye  as  often  as  it  collects, 
and  to  use  some  asti'ingent  lotion  to  arrest  the  resecretion 
of  the  purulent  matter.  Lotions  of  alum,  or  of  sulphate 
of  zinc  and  alum  (F.  39,  42),  and  drops  of  nitrate  of  silver, 
are  the  most  useful  astringents  in  purulent  ophthalmia. 
The  lotion  which  I  generally  use  is  one  of  alum  (F.  39). 
The  mode,  however,  of  applying  the  remedies  is  of  as 
much  impoi'tance  as  the  remedies  themselves.  The  lotion 
should  be  gently  squirted  into  the  eye  with  an  india- 
rubber  syringe  with  an  ivory  nozzle,  or  with  a  small  glass 
S3'ringe,  every  half-hour  or  hour,  according  to  the 
severity  of  the  case,  the  object  being  to  thoroughly  cleanse 
the  eye  from  all  discharge  as  often  as  it  is  resecreted. 
This  treatment  should  be  pursued  by  night  as  well  as 
by  day.  The  intervals  between  the  use  of  the  lotion 
may  be  increased  as  the  discharge  decreases  in  quantity. 
The  carrying  out  of  these  instructions  should  be  entrusted 
solely  to  the  nurse,  as  the  mother,  so  soon  after  her  con- 
finement, is  unfitted  for  the  duty,  and  rest  is  also  essen- 
tial for  her  in  order  to  ensure  a  due  supply  of  milk  for 
the  child. 

The  easiest  way  of  applying  the  lotion  is  as  follows  : — 
The  nurse  should  lay  the  child  on  her  lap,  turning  its 
head  a  little  to  one  side  or  the  other,  according  to  the  eye 
she  is  going  to  wash  out.  With  the  thumb  and  finger  of 
her  left  hand  she  gently  se^^arates  the  lids,  whilst  with 
the  right  hand  she  squirts  a  stream  of  the  lotion  into  the 
eye  from  the  nasal  side,  allowing  it  to  run  away  from 
between  the  lids  on  to  a  soft  napkin,  which  she  has  placed 
under  the  child's  head  to  receive  it. 

If  the  case  be  very  severe,  the  surgeon  should  see  the 
child  once  or  twice  a  day  himself,  and  having  washed  the 
eye  thoroughly  from  all  discharge  with  a  stream  of  cold 
water,  he  should  drop  into  it  two  or  three  drops  of  a  solu- 
tion of  nitrate  of  silver,  gr.  2  ad  aquae  5  1,  and  order  the 


PURULENT  OPHTHALMIA. 


7 


alum  lotion  to  be  continued  as  directed  during  his  absence. 
In  some  cases,  where  the  nurse  is  very  awkward,  and 
cannot  rightly  use  the  lotion  with  a  syringe,  it  may  be 
efficiently  applied  by  means  of  a  soft  camel's  hair  brush. 
From  time  to  time  a  little  unguent,  cetacei  should  be 
smeared  on  the  edges  of  the  lids,  to  prevent  their  sticking 
together. 

Evil  Besihlts  of  Purulent  Ophthalmia. — The  great  danger 
in  this  disease  is  lest  the  inflammation,  which  was  origi- 
nally confined  to  the  conjunctiva  of  the  lids  and  globe, 
should  extend  to  the  cornea.  When  this  happens,  acute 
corneitis  follows ;  the  coriiea  becomes  at  first  hazy,  then 
ulcerates  either  superficially  or  deeply,  oi-,  if  the  case  is 
very  severe,  a  large  portion  of  it  may  slough.  As  the  re- 
sult of  such  casualties  we  get  nebula,  leucoma,  or  staphy- 
loma of  the  cornea.  Each  of  these  subjects  will  be  found 
fully  treated  of  under  their  respective  headings. 

Purulent  Ophthalmia — Contagious  Ophthalmia. — To 
this  disease  very  many  names  have  been  a^jplied,  but  the 
two  mentioned  are  sufficient  to  indicate  its  nature.  This 
form  of  ophthalmia  is  both,  purulent  and  contagious.  It 
has  been  called  Egyptian  Ophthalmia,  from  its  being 
ever  present  in  Egypt,  where  the  severest  types  of  the 
disease  are  to  be  constantly  found. 

In  its  mild  form  it  closely  resembles  catarrhal  ophthal- 
mia, for  which  it  may  be  mistaken ;  but  in  the  worst 
cases  it  almost  equals  in  severity  the  gonorrhoea!  affection 
of  the  eyes. 

Purulent  ophthalmia  commences  with  a  slight  discharge 
from  the  eye  and  swelling  of  the  lids.  The  discharge 
soon  increases  in  quantity,  and  becomes  puriform,  the 
conjunctiva  gets  chemosed,  and  the  lids  grow  red,  shining, 
and  cedematous.  If  the  disease  progresses  unchecked, 
the  cornea  first  becomes  cloudy,  then  ulcerates,  or  portions 
of  it  slough,  and  the  eye  is  destroyed.  The  peculiar 
tendency  of  purulent  ophthalmia  is  to  attack  masses  of 
peojjle  who  are  congregated  together,  and  living  without 
due  attention  to  cleanliness  and  ventilation.  Hence  it  is 
that  the  disease  has  frequently  broken  out  amongst 
soldiers  in  barracks,  amongst  the  i^oor  in  workhouses, 
and  in  large  pauper  schools  in  the  country. 

Although  purulent  ophthahnia  is  undoubtedly  propa- 
gated by  inoculation,  yet  there  is  abundant  evidence  to 
show  that  it  may  be  epidemic,  and  spread  without  any 
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direct  conveyance  of  the  purulent  secretion  from  eye 
to  eye.  I  think  myself  that  the  ordinary  catarrhal 
ophthalmia  may,  and  frequently  does,  assume  a  con- 
tagious form,  and  that  it  is  liable  to  do  so  whenever  it 
attacks  members  of  a  community  who  are  living  in 
violation  of  the  laws  of  health. 

Treatment. — A  mild  case  of  pui-ulent  ophthalmia  should 
be  treated  in  the  same  way  as  catarrhal  ophthalmia, 
page  2;  but  if  the  case  is  ^erere  the  plan  of  treatment 
recommended  for  gonorrhoeal  ophthalmia,  page  9,  should 
be  adopted.  After  the  severity  of  the  disease  has  been 
arrested,  there  is  apt  to  remain  a  muco-purulent  dis- 
charge, which  will  obstinately  resist  all  treatment  for 
many  weeks,  or  even  months.  Upon  everting  the  lids  it 
■will  be  often  found  that  this  chronic  discharge  is  due  to 
a  granular  condition  of  the  palpebral  conjunctiva  induced 
by  the  disease.  (See  Tkeatment  op  Gkanulah  Lids, 
page  15.) 

In  all  outbreaks  of  the  disease  sanitary  precautions 
should  be  taken  to  prevent  it  spreading,  and  the  bad  cases 
shoiild  be  kept  apart  from  the  others.  A  daily  inspection 
should  be  also  made  to  treat  each  fresh  case  as  soon  as 
the  early  symptoms  show  themselves. 

Residts  of  Purulent  Opldhalmia. — 1st.  If  the  disease 
resists  all  treatment,  the  eye  may  be  lost  from  ulceration 
or  sloughing  of  the  cornea.  2nd.  The  eye  may  recover, 
but  with  a  nebula  of  the  cornea,  or  a  leucoma,  to  the 
inner  surface  of  which  the  iris  is  frequently  attached, 
causing  a  distortion  of  the  pupil.  3.  A  granular  state  of 
the  lids,  with  a  chronic  muco-purulent  discharge. 

GoKORRiicEAL  OPHTHALMIA  is  an  acute  specific  inflam- 
mation of  the  conjunctiva  of  the  lids  and  globe,  induced 
by  the  inoculation  of  some  gonorrhoeal  matter  into  the 
eye.  It  is  characterized  by  a  profuse  purulent  discharge 
from  between  the  lids,  which  is  of  a  yellow  colour,  and 
exactly  corresponds  in  appearance  with  that  which  flows 
from  the  urethra.  The  disease  is  rapid  in  its  progress 
and  very  destructive ;  unless  it  is  soon  checked,  the  eye 
is  lost. 

Symptoms. — Acute  inflammatory  action  usually  com- 
mences in  from  six  to  eighteen  hours  after  the  inoculation 
has  been  eff'ected.  The  early  symptoms  resemble  those  of 
catarrhal  ophthalmia,  but  they  are  more  severe.  A  slight 
thin  discharge  first  begins  to  ooze  from  between  the  lids, 
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accompanied  by  a  sense  of  lieat  and  fulness  of  the  eye. 
The  conjunctiva  of  the  globe  grows  red,  swollen,  and 
cheniosed,  often  rising  above  the  level  of  the  cornea,  which 
will  appear  as  if  it  were  partially  bui'ied  below  it.  The 
lids  are  swollen,  red  and  shining,  and  completely  closed 
over  the  eye.  The  discharge  has  now  become  excessive 
in  quantity,  of  a  thick  consistence  and  yellow  colour,  and 
streams  over  the  cheeks  from  between  the  lids.  The 
cornea  is  almost  certain  to  become  involved,  and  if  the 
intiammation  be  not  quickly  subdued,  ulceration  and 
sloughing  of  its  structure  will  surely  follow.  The  patient 
sufi'ers  severely  from  the  pain  in  the  eye  and  around  the 
orbit,  with  an  oppressive  feeling  of  heat  and  fulness  of 
the  lids  and  globe.  The  disease  is  usually  confined  to  the 
one  eye.  When  the  second  becomes  affected  it  is  generally 
on  account  of  due  precaution  not  having  been  taken  to 
shield  it  from  the  danger  of  inoculation. 

Treatment. — A  few  years  ago  the  treatment  consisted 
in  excessive  bleedings  from  the  arm,  and  in  the  use  of 
sti'ong  depressing  medicines.  Experience  hais  shown  the 
error  of  siich  proceedings,  and  by  now  ado23ting  a  directly 
opposite  course  a  far  larger  proportion  of  cases  recover 
with  good  and  useful  eyes.  In  gonorrhoeal  ophthalmia 
the  treatment  must  be  constitutional  and  local. 

Constitutional  Treatment. — From  the  very  commence- 
ment of  the  attack  the  strength  of  the  patient  must  be 
sujDported  by  tonics,  diff'usible  stimuli,  and  a  liberal  diet. 
The  whole  history  of  gonorrhoeal  ophthalmia  is  of  a 
depressing  character.  The  patient  generally  suffering 
from  gonorrhoea  at  the  time  the  eye  becomes  inoculated, 
is,  from  the  nature  of  his  complaint  and  the  treatment 
adopted  to  cure  it,  below  the  standard  of  health.  The 
disease  itself  is  also  very  exhausting  ;  but  the  prospect  of 
loss  of  vision,  with  the  utter  annihilation  of  all  future 
prospects,  adds  to  his  sense  of  loneliness  and  despaii*. 
The  fact  that  the  patient  is  suffering  from  a  severe  ure- 
thral discharge  will  not  forbid  the  free  use  of  tonics  and 
stimulants.  The  danger  of  ulceration  and  sloughing  of 
the  cornea  is  increased  in  proportion  as  the  vital  powers 
are  depressed.  Having  therefore  first  acted  freely  on  the 
bowels  by  a  moderate  purgative,  quinine  in  2  gr.  doses, 
or  the  mineral  acids  with  cinchona  (F.  66),  should  be 
given  every  four  hours.  If  there  is  much  pain  or  irri- 
tability, opium  should  be  prescribed,  either  in  small 
quantities  frequently  repeated,  or  in  one  full  dose  at  bed- 
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time.  ^^Tiere  there  is  lieat  of  skin,  with  thirst  and  a 
furred  tongue,  an  effervescing  mixture  with  ammonia  (F. 
67)  may  be  advantageously  ordered  before  prescribing  the 
direct  tonics.  The  diet  should  be  one  of  meat  or  beef 
tea,  with  a  certain  amount  of  wine  or  brandy  according  to 
the  strength  of  the  patient. 

Locfd  Treafment. — The  best  applications  are  nitrate  of 
silver,  lotions  of  alum,  or  of  sulphate  of  zinc  and  alum, 
and  cold. 

Is!".  Nitrate  of  Silver. — This  is  best  used  in  the  form 
of  solution,  varying  in  strength  from  gr.  10 — gr.  30  ad 
aqua3  5  1,  according  to  the  severity  of  the  case.  The  lids 
should  be  everted  and  the  conjunctival  surfaces  painted 
over  with  a  camel's  hair  brush  with  the  solution,  which 
should  be  allowed  to  remain  a  few  seconds  so  as  to  whiten 
the  parts,  and  be  then  washed  off  with  a  stream  of  cold 
water  or  of  salt  and  water,  gr.  5  ad  aquae  5  1 ,  from  an 
india-rubber  bottle.  This  should  be  repeated  once  daily, 
and  in  very  bad  cases  a  second  application  may  be  neces- 
sary. Tor  the  mode  of  applying  the  solution  of  the  nitrate 
of  silver,  see  Treatment  of  Granular  Lids,  page  15. 
When  the  lids  are  so  swollen  that  they  cannot  be  everted, 
two  or  three  drops  of  a  weaker  solution  of  nitrate  of  silver, 
from  gr.  2 — gr.  10  ad  aquce  3  1,  may  be  dropped  twice 
a  day  into  the  eye,  after  it  has  been  first  cleansed  by 
syringing  away  the  discharge  with  cold  water. 

2nd.  Lotions  of  Alum,  or  Allium  and  Sidpliaie  of  Zinc 
(F.  39,  42),  should  be  used  at  least  once  every  hour,  to 
wash  away  the  discharge  as  often  as  it  accumulates.  The 
lotion  should  be  gently  injected  over  the  surface  of  the  globe 
by  a  syringe  or  india-rubber  bottle,  so  as  to  thoroughly 
wash  away  all  purulent  matter  at  each  application. 

?>rd.  Cold  is  very  grateful  to  the  patient,  and  may  be 
applied  during  the  intervals  between  using  the  lotion,  by 
placing  a  fold  of  lint  wet  with  iced  water  over  the  eyelids 
and  changing  it  as  often  as  it  becomes  hot  or  dry.  The 
patient  may  also  be  allowed  to  wash  away  the  discharge 
with  a  piece  of  linen  dipped  in  the  iced  water  as  fast  as 
it  exudes  from  between  the  lids. 

By  a  steady  perseverance  in  this  line  of  treatment  the 
best  chance  of  saving  the  eye  is  afforded  to  the  patient ; 
but  the  disease  is  frequently  of  so  virulent  a  character 
that  in  spite  of  all  remedies  and  the  most  judicious 
management,  the  cornea  sloughs,  and  the  eye  for  all 
useful  purposes  is  irretrievably  lost. 
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There  is  a  form  of  gonorrhoeal  ophthalmia  consequent 
on  the  urethral  discharge,  but  which  is  not  produced  by 
inondation.  The  two  eyes  are  affected  simultaneously 
within  a  few  days  or  a  week  after  the  appearance  of  the 
gonorrha3a.  It  closely  resembles  a  very  severe  attack  of 
catarrhal  ophthalmia.  I  have  had  one  gentleman  under 
my  care  who  has  had  three  attacks  of  this  form  of  iuHam- 
mation  of  the  eyes,  coming  on  each  time  shortly  after  he 
had  contracted  a  fresh  gonorrhoja.  The  purulent  dis- 
charge from  the  eyes  was  at  one  time  so  copious  that  I 
thouglit  it  must  have  been  caused  by  inoculation,  but  its 
reappearance  in  both  eyes  with  each  recurrence  of  the 
ui'ethral  discharge  has  now  convinced  me  that  it  was  due 
to  other  causes.  I  should  add  that  this  patient  with  each 
attack  of  gonorrhoea  suffered  severely  from  gonorrhoeal 
rheumatism.  It  is  possible  that  this  form  of  ophthalmia 
may  be  due  to  the  same  absorption  of  the  poison  as  that 
which  induced  the  rheumatism,  and  that  the  discharge 
from  the  eyes  is  an  attempt  to  eliminate  the  poison 
through  the  mucous  surfaces  of  the  globe  and  lids. 
Another  explanation  is,  that  iii  some  people  there  exists 
a  peculiar  sympathy  between  the  mucous  membranes  of 
one  part  of  the  body  with  those  of  another  ;  thus  it  is  not 
imcommon  to  find  in  common  catarrh  the  whole  mucoiis 
lining  of  the  body  more  or  less  affected  at  one  time,  and 
in  one  gentleman  with  whom  I  am  acquainted  a  severe 
catarrhal  attack  is  frequently  accompanied  by  a  discharge 
from  the  urethra. 

Treat )iient. — The  same  as  for  the  gonorrhoeal  ophthalmia 
caused  by  inoculation,  but  as  the  symptoms  are  less 
severe,  so  the  strength  of  the  remedial  applications  to  the 
eye  may  be  reduced  Repeated  doses  of  balsam  copaiba 
will  sometimes  have  a  beneficial  effect,  and  check  mate- 
rially the  purulent  secretion.  A  good  nutritious  diet, 
with  a  moderate  allowance  of  stimulants,  should  be  jTre- 
scribed. 

Diphtheritic  Ophthalmia  is  a  disease  which  is  almost 
unknown  in  England.  It  was  first  described  by  the  late 
V.  Graefe,*  who  witnessed  several  epidemics  of  this  pecu- 
liar affection. 

8ijm2)toms. — The  disease  usually  commences  suddenly 
in  tile  upper  eyelids,  which  become  red,  swollen,  and  rigid 


*  Archiv  f.  Ophthal.,  p.  168.  1854-5. 
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from  fibrinous  effusion  into  the  subcutaneous  tissues.  The 
conjunctiva  of  the  lid  is  found  on  eversion  to  be  smooth, 
dry,  and  pale  from  constriction  of  the  palpebral  vessels. 
The  lower  lid  then  becomes  similarly  affected,  and  the 
conjunctiva  of  the  globe  chemosed,  not,  as  in  catarrhal 
ophthalmia,  fi-om  serous  effusion,  but  from  exudation  of 
fibrine.  As  the  disease  advances,  the  swelling  and  red- 
ness of  the  lids  increase ;  there  is  great  jiain  and  heat, 
and  a  thin  discharge  with  flocculi  of  lymph  oozes  from  the 
eye.  This  after  a  few  days  becomes  purulent,  and  the 
rigidity  of  the  lids  begins  to  subside.  During  the  pro- 
gress of  the  disease,  fibrinous  exudations  will  occasionally 
take  place  on  the  conjunctival  surfaces  of  the  lids  and 
globe,  either  as  small  isolated  grey  patches,  or  else  as  a 
continuous  membrane,  whicli  may  be  peeled  off.  The 
cornea  is  specially  a])t  to  suffer  in  this  disease.  It  first 
becomes  hazy,  portions  of  its  epithelium  are  then  detached, 
and  an  ulcer  is  formed,  which  may  lead  to  perforation  and 
jirolapse  of  the  iris ;  or  parts  of  the  cornea  may  slough. 
During  the  process  of  repair,  which  afterwards  follows, 
the  fibrinous  exudations  on  the  lining  membrane  of  the 
lids  are  thrown  off,  and  the  conjunctiva  appears  almost 
bared  of  its  epithelium.  Cicatrization  and  contitection 
now  set  in,  and  not  unfrequently  cause  some  inversion  or 
eversion  of  the  lid. 

Treatment. — At  the  commencement  of  the  disease.  Von 
Graefe  recommended  a  strictly  antiphlogistic  treatment, 
and  if  the  health  of  the  patient  permitted  it,  he  placed 
him  quickly  under  the  influence  of  mercury.  As  local 
applications,  he  relied  chiefly  upon  iced  compresses  to  the 
eye  and  leeches  to  the  temple,  the  latter  being  frequently 
used  in  large  numbers. 

In  the  second  stage,  when  there  is  a  punilent  discharge, 
he  advised  the  conjiinctival  siirfaces  of  the  lids  to  be 
toitched  with  the  solid  mitigated  nitrate  of  silver  (F.  5, 
No.  2) ;  or  if  preferred,  they  may  be  painted  with  a  solu- 
tion of  the  strength  of  gr.  10 — gr.  20  ad  aquae  3  1. 

After  the  nitrate  of  silver  has  been  applied,  either  by 
stick  or  in  solution,  thirty  or  forty  seconds  shoiild  be 
allowed  to  elapse,  and  then  a  stream  of  cold  water,  or 
weak  salt  and  water,  gr.  5  ad  aqufe  5  1,  should  be  dii-ected 
over  the  parts,  to  wash  away  or  neutralize  any  surplus  of 
the  drug  which  may  remain,  and  prevent  its  affecting  in- 
juriously the  cornea.  When  the  lids  cannot  be  everted, 
either  on  account  of  the  swelling  or  pain,  a  solution  of  the 
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nitrate  of  silver,  gr.  1— gr.  5  ad  aqnre  5  1,  may  be  dropped 
twice  daily  into  the  eyes ;  or  they  may  be  washed  out 
with  an  astringent  lotion  (F.  40,  42)  thrown  beneath  the 
lids  by  means  of  a  syringe. 

Graxulae  Lids. — Granular  Oplithalmia;  Trachoma; 
Granulations. — These  terms  have  been  applied  to  a  rough 
and  granular  state  of  the  lids,  which  induces  a  chronic 
mnco-purulent  discharge  from  the  conjunctiva,  and 
pannus  of  the  cornea.  Granulations  are  usually  the  re- 
sult of  purulent  or  contagious  ophthalmia,  or  of  some 
long-continued  conjunctival  inflammation.  There  is, 
however,  one  form  of  granular  lids  produced  by 
vesi.cular  granulations,  which  may  originate  without 
any  previous  severe  or  prolonged  affection  of  the  con- 
junctiva. 

Granulations  may  be  divided  into  two  classes — the  true 
and  the  vesicular. 

The  true  r/ranulaiions  are  those  which  arise  from  puru- 
lent ophthalmia,  or  from  any  chronic  irritation  of  the 
conjunctiva.  The  inner  surfaces  of  the  lids  lose  their 
bright  polish  and  smoothness,  and  become  rough  f  rom  the 
growth  of  numerous  small  vascular  projections.  These 
granulations  are  partly  produced  by  an  hypertrojihy  of 
the  papilla3  of  the  lids,  but  partly  also  by  an  inflammatory 
exudation  into  the  connective  tissue  of  the  conjunctiva, 
to  which  is  princijjally  due  the  subsequent  cicatricial 
changes.  During  the  early  stages  the  granulations  are 
red,  highly  vascular,  and  bleed  easily  on  being  pressed  or 
rubbed  with  the  finger.  The  mere  effort  of  everting  the 
lids,  which  are  usually  somewhat  thickened,  is  sufficient 
to  make  them  bleed.  In  the  later  stages  the  granulations 
become  paler  and  fewer  in  number,  and  the  conjunctiva 
between  them  grows  anemic  and  shrunken,  with  a  bright 
tendinous  lusture  like  cicatricial  tissue.  At  the  commence- 
ment of  the  disease  there  is  fulness  and  hyperajmia  of  the 
palj^ebral  conjunctiva,  whilst  at  its  termination  there  is 
anaemia  and  consolidation.  The  appearances  of  the  gra- 
nulations vary  considerably ;  according  to  the  severity  of 
the  inflammation  which  produced  them,  the  stage  at 
which  they  have  arrived,  and  the  treatment  to  which  they 
have  been  subjected.  In  some  cases  the  palpebral  con- 
junctiva is  covered  with  small  red  villous-looking  granu- 
lations of  a  nearly  uniform  size  ;  in  others,  with  red  gra- 
nulations varying  in  size  and  shape;  whilst  frequently, 
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the  granulations  are  pale,  flabby,  and  scattered,  with  the 
spaces  between  them  aj^parently  occupied  by  cicatricial 
tissue. 

Veskular  Granulations. — These  apj^ear  as  small  round 
v/hitish  bodies  scattered  on  the  conjunctiva  of  both  the 
upper  and  lower  eyelids,  slightly  projecting  from  the 
surface,  and  usually  in  the  greatest  numbers  about  the 
oculo-palpobral  fold  of  the  upper  hd.  They  have  been 
likened  to  boiled  sago-grains,  or  to  frog's  spawn,  or  to 
the  vesicles  of  an  herpetic  eruption.  They  look  as  if  they 
contained  a  little  semi-transparent  fluid,  but  they  are 
solid  growths,  and  so  firmly  implanted  that  it  is  very 
difficult  to  remove  them,  as  when  punctured  they  will 
not  easily  shell  out  from  the  subconjunctival  tissue  in 
which  they  are  embedded.  Thej'^  are  met  with  both  in 
children  and  adults,  but  they  are  most  liable  to  occur 
amongst  masses  of  people  who  live  in  a  crowded  atmo- 
sphere, with  neglect  of  all  sanitary  arrangements.  Hence 
it  is  that  they  are  so  frequently  seen  amongst  the 
children  in  workhouses,  the  poor  Irish  in  large  towns, 
and  amongst  soldiers  in  barracks.  Vesicular  granulations 
are  contagious,  and  due  to  malarious  influences,  and  from 
the  constant  irritation  they  keep  up  are  very  apt  to  lead 
to  the  formation  of  the  true  conjunctival  gram;lations. 
They  may  exist  for  some  time  without  giving  any  greater 
annoyance  than  a  slight  sense  of  pricking,  and  a  little 
stickiness  about  the  lids  in  the  morning.  In  most  cases, 
however,  there  is  lachrymation,  with  a  constant  feeling  of 
grittiness  of  the  eye,  and  a  slight  muco-purulent  dis- 
charge, and  if  the  disease  is  advanced,  a  nebulous  and 
vascular  condition  of  that  portion  of  the  cornea  which  is 
subjected  to  the  friction  of  the  upper  lid  over  it.  The 
severity  of  the  symptoms  varies,  but  they  are  always  in- 
creased by  exposure  to  glare  or  to  cold  winds. 

SifinpUnns  of  Granulations. — A  feeling  of  constant 
grittiness  and  a  sense  of  heat  in  the  eye,  with  some  pho- 
tophobia, and  a  muco-purulent  discharge  sufficient  to 
cause  the  lids  to  gum  together  in  the  morning.  There  is 
redness  of  the  caruncle  and  tarsal  margins,  and  in 
advanced  cases  the  upper  lid  droops  as  if  it  hung  heavily 
over  the  eye.  As  the  disease  progresses  the  cornea 
sutfers  from  the  constant  friction  of  the  roughened  palpe- 
bral conjunctiva.  It  becomes  vascular  and  nebulous ; 
its  surface  grows  nneven,  and  at  points  frequently  ulce- 
rates.  This  vascular  condition  of  the  cornea  dependent 
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on  granulations  has  been  termed  "  trachomatons  pannus," 
to  distinguish  it  from  that  pannns  which  is  the  result  of 
corneitis  induced  from  other  causes.  In  some  cases  the 
pannus  is  conliued  to  the  upper  half  of  the  cornea,  the 
part  which  is  under  the  cover,  and  consequently  subjected 
to  the  friction  of  the  upper  lid  ;  but  in  granulations  of 
long  standing,  the  whole  surface  of  the  cornea  becomes 
vascular,  every  portion  of  it  being  pervaded  with  blood- 
vessels. All  these  symptoms  are  greatly  increased  if  the 
eyes  are  overworked,  or  exposed  to  cold  winds  or  bright 
lights.  Occasionally  the  eyes  will  become  acutelyln- 
llamed,  constituting  the  condition  described  as  Acute 
Gramilar  Ophthalmia;  thehds  are  then  red,  sAvollen,  and 
spasmodically  closed,  from  the  excessive  photophobia, 
and  any  attempt  to  open  them  is  followed  by  a  gush  of 
hot  tears,  with  some  muco-purulent  discharge.  Under 
treatment,  these  acute  symptoms  will  gradually  siibside, 
and  the  eyes  will  again  relapse  into  their  previous  state 
of  chronic  irritability. 

Projfuosis.— Judicious  management,  coui:)led  with  the 
reparative  power  of _  time,  will  generally  succeed  in  oblite- 
rating the  granulations  and  restoring  a  smooth  surface  to 
the  palpebral  conjunctiva.  If  the  disease  has  been  slight, 
or  of  only  short  duration,  there  is  good  reason  to  hope 
that  the  eye  will  so  recover  from  the  irritation  to  which 
it  has  been  subjected,  that  it  will  regain  the  greater  part, 
if  not  the  whole,  of  the  sight  it  had  lost.  If,  however, 
the  granulations  have  been  severe  and  long- continued' 
they  will  probably  have  produced  mischief  which  neither 
time  nor  remedies  will  ever  completely  eradicate.  The 
conjunctiva  will  frequently  become  changed,  both  in  ap- 
pearance and  structure.  Although  its  surface  may  have 
grown  smooth,  yet  it  will  be  more  contracted  and  dense 
than  formerly,  and  have  acquired  in  difterent  parts  a 
whitish  glistening  aspect,  closely  resembling  cicatricial 
tissue.  This  contraction  of  the  palpebral  conjunctiva  is 
the  most  frequent  cause  of  entropion  and  distichiasis. 
(See  articles  on  each  of  these  subjects.) 

The  corn.('a,  from  the  constant  friction  of  the  roughened 
lids  against  it,  will  often  become  so  uneven,  vascular,  and 
cloudy,  that  for  all  useful  purposes  the  eye  will  be  prac- 
tically blind. 

Treatment. — The  object  to  be  accomplished  is  to  restore 
a  smooth  surface  to  the  lining  membrane  of  the  lids  by 
the  obliteration  of  the  granulations ;  but  in  endeavouring 
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to  gain  this  end,  care  must  be  taken  to  avoid  the  use  of 
all  strong  remedies,  which  will  destroy  the  conjunctiva 
and  produce  deep  cicatrices.  The  treatment  from  which 
I  have  found  the  greatest  benefit  has  been  the  applica- 
tion to  the  palpebral  conjunctiva  of  a  strong  solution  of 
the  nUrate  of  stiver,  varying  in  strength,  according  to  the 
severity  of  the  case,  fi-om  gr.  5 — gr.  20  ad  aquae  3  1. 
This  should  be  applied  in  the  "following  manner: — The 
patient  is  to  be  seated  in  a  chair,  and  the  surgeon,  stand- 
ing behind  him,  with  a  probe  everts  the  upper  lid  so  as 
fully  to  expose  the  palpebral  conjunctiva,  over  the  surface 
of  which  he  paints  with  a  camel's  hair  brush  the  solution 
of  the  nitrate  of  silver,  taking  care  to  apjoly  it  thoroughly 
to  the  reflection  of  conjunctiva  which  forms  the  oculo- 
palpebral  fold.  After  waiting  for  about  half  a  minute, 
he  then,  with  a  syringe,  gently  squirts  over  the  granular 
surface  a  stream  of  cold  water,  or,  what  is  better,  a  solu- 
tion of  common  salt  of  about  the  strength  of  gr.  5  ad 
aqua3  5  1,  to  wash  away  and  neutralize  all  the  surplus  ni- 
trate of  silver,  so  as  to  prevent  it  irritating  the  eye,  or 
blackening  the  ocular  conjunctiva — a  misfortune  I  have 
seen  occur  when  stronsr  solutions  of  the  caustic  have  been 
frequently  used  without  taking  these  jDrecautions.  This 
application  should  be  repeated  every  second  or  third  day, 
and  in  the  intervals  the  patient  should  frequentl}'  bathe 
the  eyes  with  cold  water,  and  every  night  and  morning 
drop  into  them  a  little  of  a  weak  solution  of  the  chloride 
of  zinc  (F.  19),  or  some  other  mild  astringent.  The 
nitrate  of  silver  may  be  also  conveniently  apjilied  to  the 
granulations  by  using  the  diluted  nitrate  of  silver  points 
(F.5.) 

Sulpliate  of  Cojiper,  or  a  combination  of  this  salt  with 
alum,  "  lapis  divinus,"  or  "  green  stone,"  as  it  is  commonly 
called  (F.  4),  are  excellent  astringents  in  granular  lids. 
Every  second  or^aird  day  the  lid  should  be  everted,  and 
having  first  dried  the  surface  with  a  piece  of  linen,  the 
granulations  only  should  be  freely  touched  with  the  sul- 
phate of  copper  or  green  stone,  taking  as  much  care  as 
possible  to  prevent  the  caustic  from  affecting  the  con- 
junctiva. Between  the  applications  a  few  drops  of  the 
gutta3  cupri  sulphatis  (F,  21)  should  be  dropped  twice  a 
day  into  the  eye. 

Acetate  of  Lead  is  a  useful  remedy  when  there  is  ex- 
cessive roughness  from  the  whole  palpebral  conjunctiva 
being  covered  with  red  granulations  of  varying  sizes,  but 
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unattended  by  any  acute  inflammatory  symptoms.  The 
acetate  of  lead  should  be  finely  powdered  and  laid  over 
the  granulations,  and  after  waiting  one  or  two  mmutes, 
the  surplus  should  be  washed  off  with  a  stream  of  cold 
water.  This  application  does  good,  first,  by  rendering  the 
surface  more  smooth  by  filling  up  the  chinks  between  the 
granulations,  and  afterwards  by  its  astrmgent  powers 
causing  them  to  shrink.  ,  It  may  be  repeated  three  or 
four  times,  at  intervals  of  from  three  to  six  days. 

Liquor  Poiasste.— Mr.  Dixon  speaks  very  highly  of  the 
benefit  to  be  derived  from  the  local  application  of  liq. 
potassse  to  the  granulations.  He  says:  "The  fluid  is 
dabbed  upon  the  everted  lids,  so  as  to  be  thoroughly 
brought  into  contact  with  the  whole  surface.''  And  fur- 
ther on  he  remarks :  "  It  may  be  applied  at  intervals  ot 
a  few  days ;  and  in  some  cases  I  have  seen  the  granu- 
lations removed,  and  much  of  the  original  clearness  ot 
the  cornea  restored,  in  the  course  of  six  weeks."* 

When  there  are  severe  inflammatory  symptoms,  as  m 
"acute  granular  ophthalmia,"  it  is  best  to  postpone  the 
use  of  astringents  until  they  have  partially  subsided.  In 
such  cases  great  relief  is  often  derived  from  applying  a 
slio-ht  compress  and  bandage  (P.  2)  over  the  closed  lids, 
and  only  removing  it  for  the  purpose  of  bathing  the  eyes 
three  or  four  times  during  the  twenty-four  hours^  with 
the  lotio  belladonna  (F.  33),  or  the  lotio  belladonnas 
cum  alumine  (F.  34).    If,  however,  as    sometmies  hap- 
pens, the  compressing  bandage  should  prove  hot  and 
uncomfortable,  it  should  be  given  up,  and  in  its  place  a 
fold  of  lint  wet  with  the  lotio  belladonnae  cum  alumine 
(F  34)  should  be  suspended  over  the  eye  by  a  piece  of 
broad  tape  tied  round  the  forehead.    As  soon  as  the 
swellin.^  and  redness  of  the  lids  have  sufhcieutly  abated 
to  allow  of  their  being  everted  without  much  pain,  a 
weak  solution  of  the  nitrate  of  silver  should  be  painted 
once  daily  over  the  palpebral  conjunctiva,  and  in  the 
interval  between  the  applications  the  belladonna  lotion 
may  be  continued.    Even  in  cases  of  granular  lids  where 
there  are  no  severe  inflammatory  symptoms,  but  wliere 
the  photophobia  and  lachrymation  are  excessive,  i  Have 
often  found  benefit  from  the  use  of  the  compres^smg  ban- 
da<^e,  as  by  it  the  eye  is  kept  completely  at  rest,  and  the 
friction  between  the  lids  and  the  cornea  is  prevented. 

»  Dixon  on  Diseases  of  the  Eye,  third  edition,  p.  56. 
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Inoculation  with  purulent  matter  for  the  cure  of  severe 
granular  lids  is  a  most  successful  mode  of  treatment. 
It  requires,  however,  great  caution  in  the  selection  of 
cases  fitted  for  this  pi-ocedure,  and  also  in  the  choice  of 
the  pus  with  which  to  inoculate  the  eyes.  The  whole,  or 
certainly  two-thii-ds  of  the  cornea  should  be  so  permeated 
with  vessels  as  to  render  it  semi-opaque,  as  the  purulent 
ophthalmia  established  by  the  inoculation  is  very  liable 
to  iudvice  sloughing  iu  any  portion  of  the  cornea  which 
is  quite  transparent.  The  pus  should  be  chosen  from  the 
e}' e  of  an  infant  suffering  from  purulent  ophthalmia.  Its 
strength  may  be  determined,  firstly  by  the  colour,  and 
secondly  by  the  severity  and  duration  of  the  inflamma- 
tion it  has  excited  in  the  eye  from  which  it  is  taken.  The 
yellow  pus  is  always  more  active  than  the  whitish  dis- 
charge seen  in  slight  cases  of  purulent  ophthalmia.  The 
period  of  the  disease  at  which  the  pus  is  taken  influences 
materially  the  amount  of  inflammation  and  suppuration 
it  is  capable  of  setting  up.  Pus  from  the  eye  of  an  infant 
in  the  early  and  most  acute  stage  of  purulent  ophthalmia 
will  produce  more  serious  effects  than  that  taken  from 
the  same  eye  at  a  later  period  of  the  disease,  after  it  has 
undergone  some  treatment  and  is  on  the  decline.  If  one 
eye  only  is  to  be  inoculated,  the  other  should  be  tied  up 
so  as  to  protect  it  from  contagion.  Mr.  Bader,  who  has 
had  great  experience  in  inoculation  for  granular  lids, 
advises  that  a  layer  of  Canada  balsam  or  gum  mastic 
should  be  spread  over  the  skin  of  the  closed  eyelid  and 
adjacent  side  of  the  nose,  and  upon  this  should  be  placed 
sufficient  wadding  to  fill  up  the  hollow  to  a  level  with  the 
bridge  of  the  nose,  and  over  the  whole  a  single  turn  of 
a  light  bandage  should  be  fastened.*  Great  care  and 
cleanliness  will  be  required  during  the  whole  of  the  treat- 
ment to  prevent  the  other  eye  from  becoming  infected ; 
the  bandage  should  be  changed  daily,  and  readjusted  as 
often  as  it  becomes  loose. 

To  inocidaie  the  eye,  a  single  drop  of  pus  sH^uld  be 
taken  with  a  small  scoop  or  the  end  of  the  little  fino-er 
from  the  eye  of  an  infant  with  purulent  ophthalmia,  jTnd 
placed  on  the  conjunctiva  of  the  lower  lid.  In  from 
eight  to  twenty-four  hours  the  first  symptoms  of  puru- 
lent ophthalmia  Avill  begin  to  show  themselves,  and  will 


*  Batler  on  the  Natural  and  Morbid  Changes  of  the  Human 
Eye,  p.  115. 
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rapidly  increase  until  the  disease  lias  reached  its  height. 
The  activity  of  the  inflammation  usually  lasts  from  eight 
to  ten  days,  but  the  discharge  will  not  completely  abate 
for  six  or  eight  weeks.  As  soon  as  the  discharge  becomes 
profuse,  the  patient  should  be  allowed  to  wash  the  eyes 
with  cold  water  every  hour  or  even  oftener  if  he  desires 
it,  and  if  there  is  much  pain  he  may  use  iced  water,  aud 
when  lying  down  keep  a  fold  of  Unt  wetted  with  it  over 
the  eyelids.  No  astringent  application  should  be  given 
to  check  the  dischai-ge,  but  the  disease  must  be  allowed 
to  run  its  course  uninterruptedly.  The  danger  to  be 
apprehended  is  sloughing,  or  ulceration  of  a  portion  of 
the  cornea.  Daring  the  progress  of  the  inflammation 
it  is  often  very  difficult  to  decide  whether  the  cornea 
is  still  entire,  as  from  its  red  and  swollen  villous  ap- 
pearance it  is  difficult  to  even  distinguish  it  fi-om  the 
surrounding  vascular  conjunctiva.  The  only  test,  then,  is 
to  notice  its  curvature,  and  if  this  remains  unchanged, 
and  there  is  no  depression  in  one  part  with  a  lump  of 
swollen  granulations  in  another,  no  anxiety  need  be 
felt.  The  patient  should  be  allowed  a  liberal  meat  diet, 
with  a  fair  amount  of  stimulants  during  the  Avhole 
l^eriod  of  treatment;  if  his  appetite  or  strength  fail, 
quinine  or  bark  (F.  66,  6y)  should  be  prescribed;  and 
if  from  the  pain  his  nights  are  disturbed,  opiates 
may  be  given  at  bedtime.  It  should  be  remembered, 
that  although  inoculation  will  obliterate  the  granula- 
tions from  the  lids,  and  the  vessels  from  the  cornea, 
yet  it  will  not  efface  previously  existing  nebulosities. 
Some  operation  is  often  afterwards  required  to  alter 
the  shape  of  the  pupil,  so  as  to  bring  it  opposite  that 
portion  of  the  cornea  which  is  most  transparent.  Thi; 
results  of  my  experience  of  inoculation  in  severe  cases 
of  granular  lids  have  been  most  brilliant.  I  have  seen 
patients  practically  blind  for  years,  and  condemned  to 
the  workhouse,  regain  sufficient  sight  to  resume  their 
former  occujjations. 

Syndectomy — Peritomy. — This  operation  was  first  prac- 
tised by  Dr.  Furnari,  of  Paris,  in  1862.*  It  consists 
in  excising  a  band  of  conjunctiva  aud  subconjunctival 
tissue  of  about  one-eighth  of  an  inch  in  width  from 
around  the  cornea  and  close  up  to  its  margin.    It  may 


*  Gazette  Medicale,  No.  4-6,  8,  &c.,  1862. 
c  2 
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be  performed  in  the  following  manner : — The  patient 
being  placed  under  clilorofoi-m,  and  the  lids  widely 
sejiarated  with  a  spring  speculum,  a  fold  of  conjunctiva 
is  to  be  seized  with  a  pair  of  finely-toothed  forceps,  and 
with  a  pair  of  blunt-pointed  curved  scissors  an  incision  is 
to  be  carried  through  that  membrane  around  the  cornea, 
and  at  about  one-eighth  of  an  inch  distant  from  it.  The 
band  of  conjunctiva  surrounding  tbe  cornea  is  now  to  be 
dissected  ofi',  and  all  the  subconjunctival  tissue  and  vessels 
between  it  and  the  sclerotic  carefully  removed  close  up  to 
the  corneal  margin.  The  operation  being  now  completed, 
the  lids  are  to  be  closed  and  covered  with,  a  wet  compress 
and  a  bandage. 

Dr.  Furnari  recommends  that  after  the  excision  of  tbe 
band  of  conjunctiva  and  submucous  tissue,  the  exposed 
surface  should  be  freely  touched  with  the  nitrate  of 
silver,  but  tbis  is  a  most  dangerous  proceeding,  and 
in  the  few  cases  in  which  it  has  been  tried  in  tbis  country 
has  produced  very  'prejudicial  results.  After  three  or 
four  days,  the  wound  will  be  found  covered  with  lymph, 
and  in  a  few  weeks  it  will  be  perfectly  closed,  j^artly 
from  contraction  of  the  surrounding  conjunctiva,  but 
partly  also  by  the  formation  of  a  smooth  cicatrix 
tissue.  This  operation  is  well  suited  for  severe  cases  of 
pannus  which  continue  after  the  granulations  of  the  lids 
have  been  obliterated ;  but  my  experience  of  it  for  the 
cure  of  granulations  is  that  it  is  unsuccessful.  I  have 
on  several  occasions  performed  syndectomy  as  a  pre- 
liminary to  inoculation,  and  allowed  the  eye  to  recover 
from  all  effects  of  the  operation  before  introducing  the 
pus.  The  virulence  of  the  purulent  ophthalmia  seemed 
to  have  been  materially  diminished  by  the  removal  of  the 
portion  of  conj  unctiva,  and  by  the  broad  cicatrix  which 
it  had  produced  around  the  cornea.  For  a  detailed 
account  of  these  cases,  see  "  Royal  London  Ophthalmic 
Hospital  Reports,"  vol.  iv.  page  lb2. 

Pterygium  is  a  peculiar  morbid  growth  of  the  conjunc- 
tiva and  subconjunctival  tissue.  It  is  of  a  triangular 
shape,  with  its  base  usually  at  the  semilunar  fold  close  to 
the  inner  canthus,  and  extending  outwards  it  gradually 
tapers  to  a  rounded  end  which  is  implanted  on  the  sur- 
face of  the  cornea,  generally  reaching  to  a  point  opposite 
the  inner  margin  of  the  pupil,  and  sometimes  spreading 
half-way  across  it.    I  have  never  seen  the  pupil  com^ 
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pletely  occluded  by  the  growth.  A  pterygium  is  more 
or  less  vascular,  and  one  or  two  large  conjunctival 
vessels  may  be  frequently  seen  coursing  along  it.  In 
some  cases  it  is  red,  fleshy  and  prominent,  whilst  in 
others  it  is  pale  and  meinbranous,  and  so  thin  as  to  be 
almost  translucent. 

A  pterygium  is  almost  invariably  a  single  growth  con- 
fined to  the  inner  half  of  the  eye,  although  to  this  there 
are  occasional  exceptions,  and  cases  have  been  reported 
where  there  have  been  two  pterygia,  one  on  each  side  of 
the  cornea,  and  also  where  they  have  occurred  in  the 
upper  and  lower  parts  of  the  eye,  in  lines  corresponding 
with  the  superior  and  inferior  recti  muscles.  The  disease 
may  be  limited  to  one  eye,  or  both  may  be  affected  by  it. 
I  have  seen  many  cases  in  which  a  pterygium  existed  in 
both  eyes  ;  in  all  of  them  the  growths  were  symmetrical. 
Patients  about  the  middle  age  are  most  liable  to  ptery- 
gium, and  especially  those  who  have  served  long  in 
tropical  climates.  It  is  seldom  seen  in  the  young.  The 
disease  is  of  slow  and  almost  imperceptible  growth,  and 
it  is  not  until  it  has  attained  a  considerable  size  that  it 
causes  any  annoyance.  When  it  extends  partially  over 
the  pupil  it  interferes  with  vision. 

Treatment.— There  are  only  two  ways  of  efficiently 
dealing  with  a  pterygium.  It  may  be  excised,  or  its  apex 
may  be  transplanted  from  the  cornea  to  a  part  of  the 
conjunctiva,  where  even  if  it  were  to  grow  it  would 
cause  no  impairment  of  vision.  No  local  application  to 
the  eye  will  be  of  any  benefit  in  eradicating  the  disease. 

1.  Exrision  of  tlie  Pterygium. — The  lids  being  separated 
by  a  spring  speculum,  the  pterygium  is  to  be  seized  from 
above  downwards  by  a  pair  of  forceps  and  drawn  slightly 
from  the  eye.  With  a  pair  of  fine  scissors  or  a  Beer's 
knife  its  attachment  to  the  cornea  is  to  be  separated,  a.nd 
then  with  a  few  snips  of  the  scissors  the  greater  part  of 
the  pterygium,  or  the  whole  of  it,  if  it  be  small,  is  re- 
moved. 

If  the  base  of  the  growth  be  large,  no  attempt  should 
be  made  to  excise  the  whole  of  it,  as  the  too  free  removal 
of  the  conjunctiva  will  cause  a  tight  cicatiix,  Avhich  will 
greatly  impair  the  outward  movements  of  the  eye.  After 
the  pterygium  has  been  removed,  the  cut  edges  of  the 
conjunctiva  should,  if  the  gap  is  not  too  wide,  be  drawn 
to^^'ether  with  one  or  two  fine  sutures. 

2.  Transxjlantation  of  the  Fterygium  — This  operation 
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was  first  suggested  and  practised  hj  Desmarres.  I  have 
tried  it  myself  on  many  occasions,  and  have  been  well 
satisfied  with  the  results.  The  operation  may  be  per- 
formed as  follows : — The  lids  having  been  separated  by 
the  spring  speculum,  the  extremity  of  the  pterygium  is 
to  bo  seized  with  a  pair  of  forceps  close  to  the  cornea,  and 
its  union  with  that  structure  carefully  parted  by  a  few 
snips  with  a  pair  of  fine  scissors.  One  cut  is  then  to  be 
made  with  the  scissors  through  the  conjunctiva  along  the 
upper,  and  another  along  the  lower  border  of  the 
pterygium.  At  the  point  of  the  lower  free  cut  edge  of 
the  conjunctiva,  to  which  it  is  desired  to  plant  the  apex 
of  the  growth,  a  small  nick  is  to  be  made  with  the 
scissors,  and  into  this  the  cone. of  the  pterygium  is  to 
be  fixed  by  a  single  fine  thread  suture. 

Tiie  pterygium,  now  separated  completely  from  the 
cornea  a.nd  imj^lanted  into  the  conjunctiva,  generally 
wastes,  and  becomes  so  shrunken  that  it  ceases  to  draw 
attention  to  the  eye.  Such  has  been  the  result  in  the 
cases  in  which  I  have  performed  this  operation.  The 
great  advantage  which  transplantation  offers  over  exci- 
sion of  the  pterygium  is,  that  as  there  is  no  removal  of  a 
poi'tion  of  the  conjunctiva,  there  is  afterwards  no  dense 
cicatrix  to  cause  a  drawing  in  of  the  eye,  or  to  limit  its 
movements  outwards. 

Pinguecula  is  a  term  applied  to  a  small  yellowish 
patch  which  is  frequently  seen  on  the  eye  near  the  margin 
of  the  cornea,  and  is  apparently  in  the  substance  of  the 
conjunctiva.  In  a  specimen  examined  by  Desmarres  the 
growth  was  found  to  be  composed  exclusively  of  hyper- 
trophied  conjunctival  epithelium.  It  creates  annoyance 
sometimes  from  its  being  a  little  conspicuous,  but  it  is 
perfectly  innocuous.  If  its  presence  worries  the  patient, 
it  may  be  removed  by  seizing  hold  of  it  with  forceps,  and 
snipping  it  ofi"  with  a  pair  of  fine  scissors. 

Deioioid  Tumours  generally  spring  from  the  margin  of 
the  cornea  and  the  adjacent  sclerotic.  They  are  usuallj'- 
smooth  light  coloured  growths,  covered  with  conj  imctiva 
and  with  a  few  hairs  sproxiting  from  their  surface.  They 
are  congenital,  and  consist  of  elastic  and  connective  tissue 
and  fat. 

'Treatment. — The  only  way  to  get  rid  of  these  tumours 
is  by  excision.    Whilst  operating,  care  must  be  taken 
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not  to  dissect  deeply  into  the  sclerotic  and  cornea,  even 
though  the  origin  of  the  tumour  should  apparently  be 
below  their  surfaces. 

Cysts  op  the  Conjunctiva  are  generally  the  simple 
serous  cysts.  They  usually  appear  as  small  round  or 
oval  translucent  bodies,  and  occasion  inconvenience  only 
by_  their  size  or  their  position.  Their  most  frequent  site 
is  in  the  fold  of  conjunctiva  which  is  reflected  from  the 
lower  lid  on  to  the  globe.  They  are  easily  removed  by 
first  seizing  them  with  a  pair  of  finely-toothed  forceps, 
and  then  with  a  pair  of  scissors  snipping  through  the 
portion  of  conjunctiva  which  holds  them. 

Warts  op  the  CoNJUNCTn-A  usually  grow  from  near  the 
tarsal  margins  of  the  lids,  but  they  may  spring  from  other 
portions  of  the  conjunctiva,  and  even  cover  a  large  portion 
of  the  globe.  They  may  either  be  pedunculated  or  sessile. 

The  proper  treatment  is  excision. 

INJURIES  OF  THE  CONJUNCTIVA. 

ECCIIYMOSIS     OF    THE    CONJUNCTIVA  —  S  tcbconjiiMCtival- 

Htemorrhage — may  be  caused  by  a  blow  on  the  eye,  by 
coughing,  or  by  any  violent  exertion.  The  effused  blood 
at  first  appears  as  a  bright  red  mark  abruptly  limited  to 
a  portion  of  the  conjunctiva,  but  during  the  process  of 
absorption  the  colour  loses  its  intensity,  and  passes 
through  a  variety  of  shades  which  diffuse  themselves 
over  the  front  of  the  Qye. 

TroMment. — A  few  days'  rest  is  generally  all  that  is 
required.  Cold  applications  are  grateful,  and  may  be 
used  either  by  allowing  the  patient  to  sponge  his  eyes 
three  or  four  times  a  day  with  cold  water,  or  by  prescribing 
for  him  some  cool  evaporating  lotion  (F.  38,  43).  • 

Lacerations  of  the  Conjunctiva  covering  the  eye,  but 
without  any  other  injury  to  the  eye  or  eyelids,  arc  gene- 
rally occasioned  either  by  the  patient  striking  his  eye 
against  some  sharp  projecting  object  which  catches  the 
conjunctiva  and  tears  it  as  the  head  is  moved  away ;  or 
else  by  some  second  person  running  a  shutter,  or  a  pole, 
or  whatever  he  may  be  carrying,  against  the  eye.  The 
injury  is  usually  followed  by  swelling  of  the  lids  and  con- 
junctiva, often  sufficient  to  render  it  difficult  to  make  a 


•24: 


DISEASES  OF  THE  COENEA. 


thorougli  examination  of  the  eye  a  few  hours  after  the 
accident. 

Trmtment. — The  eye  should  be  closed,  some  water 
dressing  should  then  be  laid  over  the  lids,  and  fastened 
in  its  place  by  one  turn  of  a  roller.  It  is  very  rarely 
necessary  to  apply  any  sutures  to  keep  in  situ  the 
torn  edges  of  the  conjunctiva,  as  they  usually  fall  to- 
gether of  their  own  accord;  and  there  is  seldom  after- 
wards any  sufficient  strain  to  draw  them  apart,  or  prevent 
union.  An  exceptional  case  might  occur  in  which  sutures 
would  be  called  for ;  thus,  if  a  flap  of  the  conjunctiva 
was  torn  from  the  globe,  so  that  it  was  reflected  back  on 
itself,  one  or  two  fine  stitches  would  be  required  to  hold 
it.  after  it  had  been  restored  to  its  proper  position. 
When  all  the  swelling  of  the  lids  and  conjunctiva  has 
completely  subsided,  if  there  is  some  muco-purulent  dis- 
charge, two  or  three  drops  of  a  lotion  of  sulphate  of  zinc 
(F.  20)  may  be  dropped  into  the  eye  twice  a  day. 

For  diseases  and  injuries  of  the  conjunctiva  of  the  eye- 
lids, see  section  Diseases  op  Eyelids. 


CHAPTER  II. 

DISEASES  OF  THE   CORNEA  AND  SCLEROTIC. 

CoRNEiTis — Keratitis — Inflammation  of  the  Cornea — is 
a  disease  of  impaired  nutrition  most  frequently  seen  in 
children  and  young  people.  It  is  met  with  in  the  pale 
and  half-starved,  as  well  as  in  the  over-fat  and  impro- 
perly fed  child;  or  it  may  be  caused  from  some  constitu- 
tional taint,  such  as  struma  or  inherited  syphilis.  The 
two  latter,  however,  present  peculiarities  which  distin- 
guish thftm  from  the  simple  form  of  corneitis  we  are  now 
considering.  True  or  simple  corneitis  is  a  disease  which 
tixtends  itself  over  an  uncertain  period  of  time,  runs  a 
definite  course,  and  with  a  strong  tendency  to  get  well  if 
not  thwarted  by  the  injudicious  use  of  drops  and  nos- 
trums, suggested  by  the  zeal  of  the  surgeon  or  the  rest- 
lessness of  the  patient.  Corneitis  may  be  confined  to  the 
one  eye.  but  both  are  generally  affected.  It  usually  com- 
mences in  one  eye  and  steadily  progresses  until  it  has 
reached  a  certain  stage,  when  the  second  eye  becomes 
attacked,  and  passes  through  exactly  the  same  series  of 
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symptoms.  Both  eyes  are  now  affected,  but  the  one  in 
which  the  disease  began  is  in  advance  of  the  other,  and 
is  the  one  first  to  recover.  The  interval  which  elapses 
before  the  second  eye  is  involved  is  very  variable,  in  some 
cases  it  may  only  be  a  feAv  weeks,  in  others  as  long  as 
three  or  four  months.  The  progress  of  the  disease  to- 
wards recovery  is  very  slow ;  it  may  vary  according  to 
the  acuteness  of  the  attack  from  six  months  to  one  and  a 
half  or  two  years,  dating  from  the  commencement  of  the 
attack  in  the  first  eye  to  the  ultimate  recovery  of  that  in 
the  second.  With  the  knowledge  of  these  facts,  the  prog- 
nosis of  the  surgeon  ought  to  be  guarded. 

Sumptoms. — The  disease  usually  commences  with  a 
pinkish  redness  of  the  ciliary  region,  shading  off  and  be- 
coming lost  in  the  general  whiteness  of  the  eye.  This 
redness  will  occasionally  be  at  first  confined  to  one  or 
more  vascular  patches  around  the  mai-gin  of  the  cornea, 
or  there  may  be  present  from  the  very  beginning  a  dis- 
tinct pinkish  tinge  of  the  whole  ciliary  zone.  The  eye  is 
irritable  and  shirks  the  light.  The  cornea  now  begins  to 
look  hazy  and  the  sight  is  dimmed.  As  the  corneitis  ad- 
vances, the  haziness  of  the  cornea,  the  vascularity  of  the 
eye,  and  the  intolerance  of  light  increase.  The  bi-ilUancy 
of  the  cornea  becomes  so  dulled  that  it  looks  like  a  win- 
dow-pane which  has  been  breathed  on,  or  like  a  piece  of 
ground  glass.  One  part  of  the  cornea  is  frequently  more 
deeply  affected  than  another,  and  a  patchy  appearance  is 
thus  given  to  the  cloudiness.  There  is  generally  consi- 
derable lachrymation,  and  oftentimes  a  good  deal  of  pain 
in  and  around  the  eye,  with  a  sense  of  grittiness  of  the 
lids.  The  disease  having  reached  its  height,  the  process 
of  repair  sets  in.  The  vessels  around  the  margin  of  the 
cornea  shoot  into  the  substance  of  the  corneal  tissue  and 
give  to  the  part  of  that  structure  which  they  iuvade  a  red 
velvety  appearance.  In  very  severe  cases  this  condition 
of  pannus  will  extend  over  the  greater  part  of  the  cornea. 
It  is  quite  distinct  in  appearance  from  the  vascular 
cornea,  which  is  induced  by  the  friction  of  granular  hds. 
Gradually  this  excessive  vascularity  subsides,  and  as  the 
blood-vessels  disappear  from  sight,  patches  of  cornea, 
ao-ain  become  transparent,  until  at  length  the  reparativt' 
process  is  completed.  Such  is  the  course  of  a  simple  un- 
complicated case  of  corneitis,  which  having  run  through 
the  various  stages  of  the  disease  has  terminated  tavour- 
ably.    The  disease,  however,  may  not  progress  so  satis- 
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factorily,  and  ulcers  may  form  either  at  the  margin  or 
central  portion  of  the  cornea,  which  will  considerably  re- 
tard recovery.    (See  Ulcers  of  the  Cornea,  p.  36.) 

Besults  of  Gorneitis. — The  eye  may  completely  recover; 
the  cornea  regain  its  transparency,  and  the  sight  be  re- 
stored. Generally,  however,  even  in  favourable  cases, 
the  aouteness  of  vision  is  diminished,  either  by  a  haziness 
so  diffused  and  slight  as  not  to  be  noticed  by  an  ordinary 
observer,  or  else  by  a  faint  nebula  which  slightly  invades 
the  region  of  the  cornea  opposite  the  pupil.  When  the 
corneitis  has  induced  ulceration  or  sloughing  of  the  cor- 
neal tissue,  there  will  always  remain  a  more  or  less  dense 
nebula  or  leucoma. 

Chronic  Interstitial  Corneitis,  or  inflammation  of 
the  cornea  dependent  on  hereditary  syphilis,  was  first 
accurately  described  by  Mr.  Jonathan  Hutchinson  in  his 
work  on  Syphilitic  Diseases  of  the  'Eye  and  Ear,  published 
in  1863.  Patients  suffering  fi'om  this  affection  usually  pre- 
sent marked  signs  of  constitutional  syphilis,  or  evidence 
can  be  obtained  from  the  parents  of  their  having  had 
during  infancy  some  specific  symptoms.  Mr.  Hutchinson 
states,  that  in  almost  all  cases  the  subjects  of  this  disease 
"  present  a  very  peadiar  lyliyslogiiomy,  of  which  a  coarse 
flabby  skin,  pits  and  scars  on  the  face  and  forehead,  cica- 
trices of  old  fissures  at  the  angles  of  the  mouth,  a  sunken 
bridge  to  the  nose,  and  a  set  of  permanent  teeth  peculiar 
for  their  smallness,  bad  colour,  and  the  vertically  notched 
edges  of  the  cen  tral  ripiicr  incisors,  are  the  most  striking 
characters."*  (Fig.  1.)  He  also  notices  the  facts  that  this 


Fig.  1. 


(After  Hutchinson.) 


disease  is  frequentljr  accompanied  or  preceded  by  iritis, 
and  followed  by  such  changes  in  the  choroid  as  are  often 
seen  in  heredito- syphilitic  patients. 


*  Syphilitic  Diseases  of  the  Eye  and  Ear,  p.  30. 
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Symptoms. — The  disease  usually  commences  in  one  eye 
with  a  ditiuse  haziness  near  the  central  part  of  the  cor- 
nea, which  when  carefully  examined  is  found  to  consist 
of  dots  of  opacity  in  the  substance  of  the  corneal  tissue. 
These  interstitial  deposits  increase  in  number  and  size, 
whilst  some  of  tljem  coalesce  with  others,  gradually  ren- 
dering the  whole  cornea  opaque,  with  the  exception  of  a 
circumferential  band  which  commonly  retains  more  or  less 
of  its  transparency.  The  cornea  loses  its  brilliancy,  and 
ultimately  assumes  a  dull  ground-glass  appearance,  but 
the  cloudiness  is  seldom  uniform,  patches  of  it  being  of 
deeper  density  than  the  rest.  There  is  intolerance  of 
light,  varying  in  intensity,  but  generally  not  very  severe ; 
there  is  suj^ra-orbital  pain,  and  redness  of  the  ciliary  zone 
of  vessels  around  the  cornea.  After  a  time  the  opacity  of 
the  cornea  begins  to  clear,  and  gradually  its  transparency 
and  polish  are  either  pai-tially  or  entirely  restored.  It  is, 
however,  very  rare  that  the  recovery  is  complete ;  patches 
of  nebulosity  remaiu  which  impair  vision  in  accordance 
with  their  situation  and  density.  The  second  eye  usually 
becomes  affected  from  one  to  three  months  after  the  first 
one,  and  runs  through  a  similar  course. 

In  this  disease  ulcers  of  the  cornea  seldom  occur.  The 
duration  of  an  attack  of  chronic  interstitial  corneitis, 
from  its  commencement  in  one  eye  to  its  termination  in 
the  other,  is  generally  from  twelve  to  eighteen  months. 
The  time  will,  however,  necessarily  vary  with  the  extent 
and  severity  of  the  disease. 

Strumous  Corneitis  resembles  in  its  general  charac- 
ters the  simple  corneitis  already  described.  The  patients* 
are  usually  children  or  young  persons,  who  exhibit  all 
the  characteristics  of  struma.  There  is  great  photophobia 
and  lachrymation  ;  and  a  peculiar  tendency  to  ulceration, 
which  may  take  place  at  one  or  more  points  on  the  sur- 
face of  the  cornea.  The  disease  is  very,  tedious,  and 
generally  both  eyes  are  affected,  but  like  most  forms  of 
corneitis  one  eye  is  attacked  some  weeks  in  advance  of 
the  other. 

General  Treatment  op  Corneitis.— As  ^is  affection 
naturally  extends  over  a  long  space  of  time,  it  is  well  to 
remember  that  the  effects  of  remedies  are  slow,  and  that 
judicious  treatment  consists  rather  in  guiding  the  disease 
to  a  favourable  termination  than  in  the  endeavour  to 


28 


DISEASES  OF.  THE  CORNEA. 


cut  it  short  by  the  use  of  powerful  agents,  whicli  gene- 
rally exert  a  prejudicial  influence. 

Constitutional  Treatment. — At  tlie  commencement  of 
the  attack  the  bowels  should  be  cleared  out  by  a  purga- 
tive (F.  137,  138,  l-i2),  and  if  the  attack  is  acute  and  the 
dread  of  light  is  severe,  a  saline  mixture.  (F.  119),  or  one 
containing  small  doses  of  tartai-ated  antimony  (F.  12U) 
may  be  prescribed;  but  these  must  in  a  few  days  give 
way  to  tonics  of  the  mineral  acids  with  cinchona  (F.  122), 
or  to  some  of  the  preparations  of  iron,  quinine,  or  both 
combined.  During  the  continuance  of  the  attack  the 
state  of  the  health  should  bo  carefully  attended  to,  and 
medicines  should  be  prescribed  or  omitted  as  the  case 
may  seem  to  demand.  Where  there  is  great  intolerance  of 
light  and  lachrymation,  or  where  the  patient  is  restless 
and  sleeps  badly  at  night,  opiates  are  of  great  service, 
taking  care  that  dui-ing  their  administration  the  bowels 
act  regularly.  Small  doses  of  tinct.  opii,  or  tinct.  bella- 
donnse  (F.  124)  may  be  given  with  the  bark  mixture  every 
four  hours  during  the  day  ;  or  a  larger  dose  of  the  opiate 
may  be  ordered  every  night.  In  children  of  two  or  three 
years  of  age,  a  powder  of  pulv.  ipecac,  comp.  cum  potass, 
nitrat.  (F.  134)  at  bedtime  is  often  very  useful  in  alla3nng 
the  excessive  irritability  and  restlessness  which  is  so  fre- 
quently seen  in  corneitis. 

In  all  cases  of  inflammation  of  the  cornea,  or  indeed  of 
any  of  the  tissues  of  the  eye  in  which  there  is  a  dread  of 
light,  the  eyes  ought  to  be  protected  from  painful  exposure 
to  glare.  In  the  house  this  is  best  effected  by  drawing 
down  the  blinds,  or  partially  closing  the  shutters,  and  by 
shading  both  eyes  with  a  broad  light  shade ;  but  out  of 
doors  dark  coloured  glasses  should  be  used.  The  neutral- 
tint  glasses  are  far  more  efficient  in  aff"ording  relief  from 
glare  than  those  of  a  cobalt-blue  coloui* — they  may  be 
obtained  of  any  shade.  In  making  a  selection,  those 
neutral  tints  should  be  chosen  which  do  not  contain  much 
yellow.  The  cobalt-blue  glasses,  from  being  less  unsightly, 
are  generally  preferred  by  the  patient,  and  in  the  slight 
cases  of  photophobia  answer  their  purpose  exceedingly 
well.  The  bf  st  form  of  spectacles  are  those  with  large 
cur\'ed  glasses  :  they  sufficiently  protect  the  eye  from  light 
and  wind,  whilst  they  do  not  make  it  hot. 

The  popular  system  of  tying  up  the  eye  with  a  hand- 
kerchief to  exclude  it  from  light  is  essentially  wrong,  and 
should  not  be  allowed. 
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In  the  chronic  interstitial  Corneitis,  Mr.  Hutchinson 
recommends  "  the  cautious  use  of  mercurials  and  iodides, 
at  the  same  time  suppo:"ting  the  system  by  tonics  and  a 
liberal  diet."  He  advises  a  little  of  the  mild  mercurial 
ointment  to  be  rubbed  in  behind  the  ear,  or  beneath  the 
axilla  every  night,  but  a  strict  v:ntch  should  be  kept  to 
prevent  the  patient  from  becoming  salivated.  Inter- 
nally, the  syrup  of  the  iodide  of  iron  (F.  126),  or  the  mist, 
potassii  iodidi  cwm  ferro  (F.  127)  may  be  ordered:  but 
should  these  medicines  disagree,  or  the  patient  be 
very  feeble,  tonics  of  iron,  quinine,  or  bark  may  be  sub- 
stituted. 

In  strumous  cMldren,  cod-liver  oil  and  the  syrup  of  the 
iodide  of  iron  in  small  doses  do  much  good.  Where  there 
is  a  tendency  to  rickets,  the  phosphates  and  hyjjophos- 
phites  of  iron  and  lime,  either  singly  or  combined  (F.  129, 
130),  are  often  of  service.  But  the  greatest  benefit  vs^ill 
be  derived  from  bracing  counti-y  or  sea-side  air,  strict 
cleanliness,  and  a  well-regulated  nutritious  diet,  in  which 
pure  milk  and  new-laid  eggs  form  a  part. 

Local  Applications. — In  corneitis,  sedatives  to  the  eye 
give  great  relief,  and  of  these  belladonna  is  the  most 
efficacious.  When  there  is  great  irritability  a  warm 
fomentation  of  belladonna  (F.  8)  may  be  applied  to  the 
closed  lids  by  means  of  a  cupped  sponge  ;  or,  if  cold  is 
more  agreeable  to  the  patient,  the  eye  may  be  frequently 
splashed  with  cold  water,  or  a  fold  of  lint  wet  with  the 
belladonna  lotion  (F.  33),  may  be  tied  over  the  Uds,  and 
moistened  as  often  as  it  becomes  dry.  A  few  drops  of  a 
solution  of  atropijB  sulph.  gr.  2  ad  aquje  3  1  may  be 
dropped  two  or  three  times  a  day  into  the  eye  when  the 
dread  of  hght  is  very  severe.  Thus  frequently  applied, 
it  acts  as  a  direct  sedative  to  the  ciliai-y  nerves,  and  also 
paralyses  the  accommodative  power,  and  places  the  eye  in 
a  state  of  rest.  It  is,  however,  very  difficult  to  use  atropine 
drops  in  young  children,  as  the  struggling  which  ensues 
whenever  the  attempt  is  made  to  put  them  into  the  eye 
often  does  more  harm  than  the  remedy  is  likely  to  do 
good.  In  such  cases  the  compound  belladonna  ointment 
(F.  109)  rubbed  in  over  the  brow  night  and  morning,  or 
the  belladonna  liniment  smeared  over  the  brow,  will  pro- 
bably act  beneficially.  Stimulating  apjjlications  to  the 
eye  almost  invariably  do  harm  :  they  are  very  painful  and 
increase  the  irritation. 

OountGr-irritation  is  often  of  great  benefit.    The  brow 
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and  integument  of  the  upper  eyelid  may  be  painted  with 
the  tinct.  iodi,  taking  care  not  to  paint  it  too  thickly  on 
the  upper  lid.  A  stick  of  nitrate  of  silver  moistened  with 
water,  drawn  twice  or  three  times  across  the  skin  of  the 
upper  lid,  is  a  good  countei^-irritant,  and  sometimes  does 
much  good  in  relieving  excessive  photophobia;  it  must 
be  applied  very  cautiously,  as  when  it  is  laid  on  too 
thickly,  it  will  blistei%  or  even  produce  a  slough  of  the 
skin,  and  in  addition  it  is  very  painful.  If  the  application 
of  the  iodine  or  the  nitrate  of  silver  affords  relief,  it  may 
be  repeated  at  intervals  of  a  few  days  or  a  week. 

Diffuse  Suppurative  Corneitis  is  generally  the  result 
of  an  injury  such  as  a  contused  or  lacerated  wound  of  the 
cornea,  but  it  may  also  come  on  from  constitutional 
causes.  It  may  follow  any  operation  on  the  eye  in  which 
the  cornea  is  involved ;  and  it  is  one  of  the  most  fatal  ter- 
minations of  the  operations  for  cataract.  The  state  of 
health  of  the  patient  at  the  time  of  the  injury  determines 
very  much  the  form  of  the  inflammation  which  may  arise 
from  it.  A  simple  incised  wound  or  an  abrasion  of  the 
cornea,  from  which  a  strong  healthy  person  would  pro- 
bably recover  without  an  untoward  symptom  in  a  few 
days,  may  be  sufficient  to  induce  in  an  unhealthy  patient 
a  diffuse  suppurative  corneitis  which  will  destroy  the  eye. 

Symptrnm. — The  cornea  grows  dull  and  steamy ;  pus  is 
effused  between  its  lamella?,  at  first  only  in  small  quan- 
tity at  one  spot,  but  it  soon  increases  and  diffuses  itself 
throughout  the  corneal  structure.  In  severe  cases  I  have 
seen  the  whole  tissue  of  the  cornea  pervaded  with  pus, 
but  in  the  slighter  ones  it  is  generally  confined  to  one 
part. 

The  eye  is  hot  and  painful ;  there  is  great  congestion  of 
the  conjunctival  and  sclerotic  vessels ;  dread  of  light,  and 
lachrymation.  The  deeper  parts  of  the  eye  participate  in 
the  inflammation,  the  iris  loses  its  mobility,  the  aqiieous 
becomes  serous,  and  pus  is  effused  into  the  anterior 
chamber  (hypopion). 

The  pus  between  the  layers  of  the  cornea  now  makes  an 
exit  for  itself,  and  this  it  does  by  progressive  ulceration 
either  anteriorly  towards  the  surface,  or  posteriorly  into 
the  anterior  chamber.  In  the  majority  of  cases  the  cor- 
neal abscess  bursts  anteriorly,  and  a  sloughing  lookino- 
ulcer  is  left. 

Results  of  Snpjpurative  Corneitis. — If  the  whole  cornea 
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has  been  involved  in  a  diffuse  suppurative  inflammation, 
and  pus  has  been  effused  throughout  the  wiiole  or  greater 
part  of  the  corneal  tissue,  comjjlete  loss  of  the  eye  must 
follow.  If,  however,  the  abscess  of  the  cornea  lias  been 
limited  in  extent,  the  eye  may  recover,  but  a  leucoma  will 
remain,  which  will  impair  the  sight  in  proportion  to  its 
size,  density,  and  position  with  respect  to  the  pupil. 

It  will  be  well  to  explain  here  the  meanings  of  the  terms 
hypopion,  onyx,  and  abscess  of  the  cornea,  as  conside- 
rable confusion  prevails  amongst  students  as  to  their 
right  application. 

Hijjwpion  is  an  effusion  of  pus  into  the  anterior  chamber. 

Onyx  is  often  indefinitely  used  to  signify  a  collection  of 
pus  between  the  lamellaa  of  the  cornea;  but  it  is  only 
applicable  to  those  small  effusions  at  the  lower  jjart  of  the 
cornea,  from  the  fancied  resemblance  of  which  to  the  pos- 
terior end  of  the  finger-nail  it  has  derived  its  name. 

Abscess  of  the  cumea  and  onyx  are  by  many  regarded 
as  synonymous  terms ;  but  as  the  word  "  onyx"  indicates 
the  appearance  and  locality  of  the  disease  rather  than  the 
disease  itself,  the  term  "  abscess"  shoidd  be  considered  as 
applicable  to  those  larger  effusions  of  pus  between  the 
corneal  lamellas  into  which  onyx  occasionally  passes ;  or 
to  the  diff'used  purulent  infiltrations  which  are  the  result 
of  diffuse  suppurative  corneitis. 

Treatment. — -Warm  fomentations  of  belladonna  (F.  8) 
or  of  poppy-heads  to  the  eye;  and  in  the  intervals 
between  using  the  fomentations,  a  fold  of  linen  wet 
with  the  belladonna  lotion  (F.  33)  may  be  laid  over  the 
closed  lids.  It  will  be  useless  to  attempt  to  evacuate  the 
2)us  from  between  the  corneal  lamella;,  it  is  so  thick  and 
infiltrated  that  it  will  not  escape  thi-ough  any  external 
incision. 

In  cases  of  onyx  and  hypopion  tvhen  there  is  an 
increased  tension  of  the  globe  the  operation  of  iridectomy 
should  be  performed.  It  is  oftentimes  the  only  mode  of 
treatment  which  aff"ords  a  chance  of  recovery.  When,  how- 
ever, there  is  hypopion  and  no  increase  of  tension  iridec- 
tomy is  likely  to  be  j^rejudicial,  as  the  indication  for  its 
performance  is  absent.  Paracentesis  of  the  cornea  will 
also  be  of  service  when  there  is  increased  tension,  but  its 
effects  are  not  so  permanent  or  beneficial  as  iridectomy. 
The  paracentesis  may  be  repeated  at  inter\%als  of  one  or 
two  days  if  it  gives  relief. 

Constitutional  treatment. — The  patient  should  be  sup- 
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ported  with  a  liberal  diet  and  a  fair  allowance  of  wine  or 
beer.  Diffusible  stimulants  (F.  58)  and  tonics  (F.  68,  69) 
are  the  most  suitable  medicines ;  and  if  there  is  rnuch 
pain  or  inability  to  sleep,  opiates  should  be  given  either 
in  small  doses  during  the  day,  or  in  one  full  dose  at  bed- 
time. Attention  should  be  paid  to  the  regular  and 
healthy  action  of  the  bowels,  and,  if  necessary,  some  mild 
pui'gative  or  alterative  be  prescribed. 

Paracentesis  of  the  Cornea  may  be  performed  as  fol- 
lows. A  broad  needle  is  made  to  puncture  the  cornea 
towards  its  lower  margin,  the  point  being  kept  well 
forwards  towards  the  cornea  to  avoid  wounding  the  lens, 
when,  by  suddenly  turning  the  fiat  of  the  blade  on  to  its 
edge  so  as  to  render  patulous  the  opening  it  has  made, 
the  aqueous  is  allowed  to  run  off.  As  soon  as  the  iris 
closely  approaches  the  cornea,  which  it  will  do  when  the 
aqueous  has  nearly  escaped,  the  blade  of  the  needle 
should  be  again  turned  on  the  flat,  and  quickly  withdrawn 
from  the  eye. 

Marginal  Corneitis, — This  name  is  well  applied  to  a 
low  form  of  inflammation  which  commences  at  the  ex- 
treme border  of  the  cornea,  and  creeps  on  slowly,  slightly 
invading  the  corneal  tissue  for  a  short  distance,  but 
seldom  if  ever  involving  the  whole  of  its  structure. 

Syiii2:itoms. — It  commences  with  slight  dread  of  light, 
lachrymation,  and  grittiuess  of  the  eye,  which  increase  in 
intensity  as  the  disease  advances.  On  examining  the  eye 
thei'e  will  be  found  at  one  spot  close  upon  the  cornea  a 
vascular  patch,  and  the  corneal  edge  which  corresponds 
to  it  looks  swollen  and  softened.  This  condition  may  in- 
volve a  third  or  even  more  of  the  margin  of  the  cornea, 
but  it  seldom  includes  the  whole  of  its  circumference. 
In  a  few  da^'s  a  small  diftused  haze  will  be  noticed  near 
the  margin  of  the  cornea,  and  this  will  gradually  extend, 
sometimes  so  as  to  include  the  part  which  is  opposite  the 
pupil,  but  it  rarely  invades  the  whole  cornea.  Occasion- 
ally this  form  of  corneitis  is  accompanied  with  one  or 
more  small  marginal  herpetic  iilcers,  so  as  closely  to 
resemble  the  phlyctenular  ophthalmia.  The  disease  is 
tedious ;  it  may  be  acute  at  the  onset,  but  in  its  duration 
and  recovery  it  is  generally  chronic.  It  is  also  very  re- 
current. The  patients  who  are  most  liable  to  marginal 
corneitis  are  those  who  are  in  a  low  state  of  health.  It 
is  consequently  met  with  amongst  the  anxious  and  over- 
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worked,  and  in  mothers  who  are  enfeebled  from  over- 
lactation;  or  it  may  be  brought  on  by  any  exhausting 
disease,  such  as  leucorrhoea  or  menorrhagia. 

Treatment. — The  eye  should  be  shaded  from  strong 
lights,  and  rested  as  far  as  practicable  by  the  avoidance 
of  reading,  writing,  and  all  kinds  of  close  work.  If  there 
is  much  dread  of  light,  gutt.  atropise  (F.  13)  may  be 
used  once  or  twice  daily ;  or  the  eye  may  be  bathed 
frequently  with  a  lotion  of  atropine  (F.  32),  or  of  bella- 
donna (F.  33).  If  the  marginal  corneitis  is  apparently 
dependent  on  overwork,  or  close  confinement  to  business, 
change  of  air  and  recreation  are  the  most  powerful  cura- 
tive agents.  The  medicines  which  do  the  most  good  are 
tonics  of  bark  or  iron,  combined  with  the  mineral  acids, 
or  with  small  doses  of  liq.  strychniae,  or  tinct.  nncis 
vomicaj  (F.  64,  66,  66,  74,  76). 

PULYCTENULAJI  OPHTHALMIA — ScrofuloUS  OpWlolmia — 

is  most  frequent  in  young  children  from  two  years  old 
and  upwards,  but  it  is  seldom  seen  in  patients  after  the 
age  of  puberty.  It  is  characterized  by  intense  intolerance 
of  light ;  the  photophobia  is  greater  in  this  than  in  any 
other  disease  of  the  eye.  In  severe  cases  the  child  is 
commonly  seen  with  the  lids  tightly  closed,  and  with  a 
fist  over  each  eye,  or  with  his  face  buried  in  the  dress  of 
the  nurse  who  is  carrying  him.  Any  attempt  to  look  at 
the  eyes  is  met  by  violent  spasmodic  contraction  of  the 
lids,  and  if  after  severe  struggles  the  lids  are  parted,  the 
globe  is  found  to  be  so  turned  upwards  that  it  is  impos- 
sible even  to  see  the  cornea.  The  exposure  of  the  eye  to 
the  slightest  light  often  brings  on  a  tit  of  rapid  sneezing. 
In  such  cases  when  it  is  desired  to  see  the  eye,  the  child 
should  be  given  a  few  sniffs  of  chloroform,  sufficient  to 
dull  his  sensibility,  without  putting  him  completely  under 
its  intiuence.  An  examination  can  then  be  made  without 
any  struggling,  but  in  addition  to  this  the  chloroform 
often  exerts  by  its  sedative  influence  a  very  beneficial 
effect  on  the  eye,  and  the  child  awakes  from  his  sleep  with 
a  decided  diminution  of  the  photophobia.  It  will  be 
often  found  that  the  severity  of  the  symptoms  is  quite 
out  of  proportion  to  the  apparent  disease ;  frequently 
there  is  but  little  to  be  seen  except  one  or  more  small 
phlyctenulae  close  upon  the  margin  of  the  cornea.  These 
phlyctenulfe  are,  however,  of  an  herpetic  nature,  and  run 
a  course  somewhat  similar  to  an  herpetic  eruption  on 
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other  parts  of  the  body.  At  first  they  appear  as  small 
vesicles,  the  contents  of  which  soon  become  turbid ;  the 
vesicles  then  burst  and  form  small  superficial  ulcers, 
which  eventually  heal  without  leaving  any  visible  scars 
to  show  where  they  have  been.  The  whole  eye  in  some 
cases  is  much  bloodshot,  whilst  in  other  instances  when 
the  lids  are  first  opened  the  conjunctiva  is  found  to  be 
scarcely  tinged,  but  it  soon  flushes  up  on  exposure  to  the 
light.  Occasionally  a  leash  of  red  vessels  may  be  seen 
running  up  to  one  or  two  of  the  phlyctenula). 

Scrofulous  ophthalmia  is  more  frequent  amongst  the 
poor  than  the  rich ;  the  strumous  child  is  the  most  liable 
to  it,  but  the  impure  air  of  dirty  confined  lodgings,  com- 
bined with  an  insufficiency  of  sunlight,  improper  diet, 
and  want  of  care,  will  induce  the  disease  in  children  who, 
under  more  favourable  circumstances,  would  not  suffer 
from  it.  This  form  of  ophthalmia  is  frequently  associated 
with  eczema,  impetigo,  sores  about  the  nose  and  lips,  and 
with  enlarged  cervical  glands,  indeed  with  all  those 
kindred  complaints  which  are  so  frequently  met  with 
amongst  the  poor  scrofulous  children  in  a  London  hospi- 
tal. Scrofulous  ophthalmia  is  tedious  in  its  progress, 
and  very  recurrent. 

Treatment. — During  the  early  and  acute  stage  of  the 
disease,  when  the  photophobia  is  very  intense,  the  vinum 
antimoniale  in  doses  of  from  min.  10  to  min.  20  every  four 
hours  often  exercises  an  almost  specific  effect  in  relieving 
the  dread  of  light.  If,  however,  it  fails  to  do  decided  good 
in  three  or  four  days,  it  should  be  discontinued.  Seda- 
tives will  sometimes  prove  of  great  service,  and  small 
doses  of  tinct.  hyoscyami,  succus  conii,  tinct.  belladonnaa, 
tinct.  opii,  or  sol.  morphi;i3  muriat.,  maybe  given  singly  at 
short  intervals  during  the  day ;  or  they  may  be  combined 
with  bark,  or  with  the  mineral  acids,  or  with  any  other 
medicine  which  the  state  of  the  patient  may  suggest. 
"Where  there  is  much  debility  with  languor,  and  restless- 
ness at  night,  mist,  cinchonas  (F.  122,  123)  may  be  pre- 
scribed during  the  day,  and  pulv.  ipecac,  comp.  cum 
potass,  nitrate  (F.  134)  in  doses  of  gr.  3  or  gr.  4,  accord- 
ing to  the  age  of  the  patient,  at  bedtime. 

The  preparations  of  iron  are  very  valuable  in  scrofu- 
lous ophthalmia,  but  they  should  not  be  continued  for  too 
long,  or  be  ordered  with  a  hot  skin  and  furred  tongue. 
In  decidedly  scrofulous  children,  the  syrup,  ferri  iodid. 
or  the  syrup,  ferri  liypophosphit.  in  doses  min.  15  to 
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min.  20,  twice  a  day  in  water,  are  of  much  benefit.  Wliere 
there  is  simply  ana3mia,  the  ferrum  redactum  gr.  ^  to 
gr,  1,  or  the  ferri  carb.  saccharat.,  in  doses  of  from  gr.  2  to 
gr.  5,  are  the  best.  Cod-liver  oil  may  be  often  advanta- 
geously prescribed  with  the  iron ;  it  is  especially  service- 
able where  there  are  evidences  of  failing  nutrition. 

When  there  is  much  eczema  of  the  eyelids,  with  dis- 
charge from  the  nose,  and  swelling  of  the  lips,  small  doses 
of  the  liquor  arsenicalis  (F.  131)  will  frequently  afford 
great  relief  when  all  other  remedies  have  failed. 

The  regular  and  healthy  action  of  the  bowels  should  be 
sti'ictly  attended  to,  and  purgatives  ordered  when  neces- 
sary. If  the  child  suffers  from  ascarides,  means  should  be 
taken  to  rid  him  of  them.  This  is  best  done  by  an  injection 
of  two  or  three  ounces  of  infusion  of  quassia  into  the  rec- 
tum ;  or,  if  this  fails,  an  injection  with  a  few  minims  of 
tinct.  ferri  perchlorid.  to  the  ounce  of  water  may  be 
used.  After  the  injection,  a  powder  of  cal.  cum  scammon. 
(F.  141,  142)  should  be  given. 

Load  applications  may  be  considered  under  two  head- 
ings :  a.  Sedatives  to  the  eye.   /3.  Counter-irritants. 

a.  Sedatives  to  the  Eye. — Of  these  the  most  useful  is 
the  sulphate  of  atropia,  a  solution  of  which  gr.  1  ad 
aqute  5 1  may  be  dropped  into  the  eye  three  or  four  times 
daily.  Unfortunately  the  use  of  this  remedy  is  very 
often  impracticable,  from  the  resistance  the  child  offers  to 
every  attempt  to  put  the  drops  into  the  eye.  When  there 
is  much  struggling  the  droi:)s  ought  to  be  discontinued. 
Much  comfort  is  frequently  obtained  from  bathing  the 
eyes  with  the  belladonna  lotion  (F.  33)  and  when  the 
child  is  asleep  applying  a  fold  of  linen  wet  with  the  lotion 
over  the  closed  lids;  or  iced  water  may  be  used  in  a 
similar  manner.  The  belladonna  liniment  of  the  British 
Pharmacopoeia  rubbed  into  the  brow  will  occasionally 
afford  ease ;  or  the  unguent,  belladonna  comp.  (F.  109) 
may  be  applied  over  the  brow  and  temple,  and  allowed  to 
remain  on  during  the  day.  When  there  is  eczema  of  the 
lids,  the  best  application  is  the  lotio  boracis,  or  the  lotio 
boracis  cum  soda  (F.  50,  52). 

/3.  Counter-irritnnts. — 1.  A  stick  of  nitrate  of  silver 
moistened  with  water  may  be  drawn  once  or  twice  across 
the  skin  of  the  upper  lid.  It  is  a  painful  application, 
but  it  frequently  gives  marked  relief. 

2.  The  tinct.  iodi  may  be  painted  over  the  brow  and 
upper  eyelid,  taking  care  that  none  of  it  runs  between  the 
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lids  into  the  eye.  Over  the  integument  of  the  lid  it  must 
be  painted  lightly,  as  it  soon  blisters. 

3.  Small  blisters,  the  size  of  a  sixpence  or  a  shilling, 
may  be  applied  to  the  temple.  If  the  emplast.  cantharidis^ 
be  used,  the  blisters  should  be  removed  at  the  expiration  of 
four  hours.  For  children,  the  best  and  least  painful 
blister  is  Brown's  cantharidine  or  blistering  tissue. 

CoKN'EO-IiiiTis  is  an  inflammation  of  the  cornea  and 
iris.  The  disease  usually  commences  in  the  cornea  and 
afterwards  extends  to  the  iris.  It  mostly  occurs  in 
patients  enfeebled  by  disease  or  excessive  work,  and  in 
those  who  have  pi-eviously  suffered  from  syphilis. 

Symptoms. — Haziness  of  the  cornea,  ciliary  redness,  a 
sluggish  and  irregular  jjupil,  pain  in  the  eye  and  around 
the  orbit,  and  frequently  great  photophobia  and  lachry- 
mation. 

Treatment. — The  pupil  should  be  kept  dilated  with  the 
guttae  atropise  (F.  13),  dropped  twice  daily  into  the  eye  ; 
or  the  lotio  belladonnse  (F.  33)  may  be  frequently  iised. 
If  there  be  much  pain  in  the  eye  and  around  the  brow,  a 
little  of  the  unguent,  hydrarg.  cum  belladonna  (F.  Ill) 
or  the  unguent,  hydrarg.  cum  atropia  (F.  110)  rubbed  into 
the  temple  night  and  morning  often  affords  relief.  As 
tlie  patient  is  generally  in  a  low  state  of  health,  tonics  of 
quinine  and  iron  (F.  70,  71),  or  bark  with  the  mineral 
acids  (F.  66),  should  be  prescribed.  When,  however, 
there  is  a  distinct  syphilitic  history,  the  mist,  potass, 
iodid.  (F.  80),  or  the  mist,  potass,  iodid.  cum  ferro  (F.  81), 
should  be  given.  It  is  seldom  advisable  to  give  mercury 
internally  in  these  cases.  The  disease  is  one  of  low  power, 
and  all  the  benefit  likely  to  be  gained  from  mercury  will 
be  obtained  by  the  mercurial  inunction  above  mentioned 
into  the  teniple. 

ULCERS  OF  THE  CORNEA. 

Ui-cuRS  OF  THE  CoRNEA  may  be  caused  by  severe  in- 
flammation of  the  conjunctiva,  or  cornea,  and  may  occur 
during  the  progress  of  the  attack.  They  are  thus  fre- 
quently seen  in  purulent  andgonorrhoeal  ophthalmia,  and 
in  corneitis,  especially  in  the  strumous  and  diffuse  sup- 
])urative  forms  of  the  disease.  There  are,  however,  some 
special  ulcers  which  seem  to  originate  in  the  cornea,  and 
not  to  be  secondary  to  active  inflammation  of  either  that 
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structure,  or  of  the  conjunctiva.  Ulcers  of  the  cornea 
are  always  indicative  of  impaired  health,  and  are  conse- 
quently met  with  in  the  feeble,  the  overworked,  the 
strumous,  and  the  rheumatic  patient.  They  are  always 
accompanied  with  pain  and  grittiness  of  the  eye,  pho- 
tophobia, and  lachrymation.  The  cornea,  except  in  the 
immediate  vicinity  of  the  ulcer,  may  retain  its  trans- 
parency, but  the  conjunctival  surface  of  the  globe  is 
usually  more  or  less  reddened,  and  rapidly  flushes  on 
undue  exposure  of  the  eye  to  light.  Ulcers  of  the  cornea 
may  be  either  acute  or  chronic,  superficial  or  deep. 

Superficial  Ulcers  of  the  Cornea  are  most  frequently 
met  with  in  young  people,  and  especially  in  delicate 
children.  The  disease  may  be  confined  to  one  eye,  or  both 
may  be  afiected,  or  they  may  be  attacked  alternately. 
There  is  considerable  photophobia  and  lachrymation,  with 
a  sense  of  heat  and  grittiness  in  the  eye.  There  are  two 
forms  of  superficial  ulcers  of  the  cornea :  the  nebulous  and 
the  transparent  ulcer. 

The  superficial  nehdoiis  Ulcer  may  occur  at  any  part 
of  the  cornea,  either  towards  its  periphery  or  its  centre. 
Carefully  examined,  it  appears  as  a  small,  irregular,  ill- 
defined,  greyish-looking  ulcer.  The  edges  of  the  ulcer 
are  frequently  slightly  raised  and  of  a  darker  grey  tinge 
than  the  central  portion,  which  will  be  found  occasionally 
almost  transparent.  The  ulcer  having  been  formed,  it 
may  remain  almost  stationary  for  a  short  time,  and  then 
begin  to  heal.  This  is  the  course  which  such  superficial 
ulcers  usually  run ;  it  is  exceptional  for  them  to  penetrate 
deeply  the  corneal  tissue  and  to  lead  to  perforation  and 
prolapse  of  the  iris.  As  the  ulcer  advances  towards  re- 
coveiy  it  first  assumes  a  more  opaque  appearance,  the 
central  excavation  then  becomes  filled  in  and  its  edges 
bevelled.  Frequently  one  or  more  red  vessels  may  be 
seen  running  to  it  from  the  margin  of  the  cornea ;  these 
are  vessels  of  repair,  and  ought  when  they  have  accom- 
plished their  duty  to  become  so  reduced  and  contracted 
as  to  cease  to  be  visible,  or  to  interfere  with  the  normal 
transparency  of  the  cornea.  Gradually  the  opacity  of  the 
healing  ulcer  is  reduced,  and  day  by  day  the  parts  slosvly 
become  clearer,  until  at  length  complete  or  partial  trans- 
parency is  restored.  These  ulcers  of  the  cornea  are 
generally  acute  at  their  onset,  but  they  will  often  drift 
into  the  chronic  state. 
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Stqyerficial  Transparent  Ulcers  of  the  Cornea.  —  The 
symptoms  which  accompany  the  formation  and  progress 
of  these  ulcers  resemble  those  of  the  nebulous  ulcer  just 
described,  and  they  occur  amongst  the  same  class  of 
patients.  Thei'e  is  the  same  photoiDhobia  and  lachry- 
mation,  with  redness  of  the  eye  on  exposure  to  light, 
the  only  characteristic  difference  being  the  appearance 
of  the  ulcer.  On  gently  raising  the  lids  so  as  to  examine 
the  eye,  the  epithelium  of  the  cornea  seems  as  if  it  were 
abraded  or  scratched  oflP  at  one  or  more  points.  The 
transparency  and  polish  of  the  cornea  at  this  stage  of 
the  disease  is  unimpaired,  and  each  ulcer,  if  there  be 
more  than  one,  is  seen  as  a  glistening  facet.  The  first 
indication  of  a  healing  action  in  these  ulcers  is  shown  by 
their  losing  their  transparency  and  becoming  grey  and 
cloudy ;  the  cloudiness  often  extending  beyond  the 
margin  of  the  ulcer.  Their  clear  outline  is  soon  lost, 
their  slight  excavation  filled  in,  and  the  even  surface 
of  the  cornea  is  restored.  If  the  ulcer  has  not  pene- 
trated below  the  epithelium,  transparency  is  regained ; 
but  if  it  has  extended  into  the  true  corneal  structure, 
a  nebula  or  semi-transparent  leticoma  will  be  afterwards 
left. 

Treatment. —  Soothing  applications  to  the  eye,  which 
may  be  used  either  hot  or  cold,  in  accordance  with  the 
feelings  of  the  patient.  Fotus  papaveris,  lotio  bella- 
donnas (F.  33) ;  or  if  there  be  great  irritability,  the  guttjB 
atropias  (F.  13)  dropped  into  the  eye  three  or  four  times 
daily.  All  stimulating  drops  or  lotions  are  injurious. 
In  children,  an  alterative  powder  of  hydrarg.  cum  creta 
cum  rheo  (F.  136,  137),  given  every  second  or  third 
night,  is  very  beneficial.  If  the  skin  be  hot  and  the  tongiie 
furred,  the  mist,  salin.,  or  mist,  antimonii  tartarati^F. 
119,  120),  should  be  ordered;  but  as  soon  as  the  secre- 
tions have  become  healthy,  bark,  the  mineral  acids, 
preparations  of  iron,  and  cod-liver  oil,  are  the  most  suit- 
able remedies. 

Deep  Ulcers  of  the  CoR>rEA. — The  superficial  iilcers 
described  in  the  preceding  paragraphs  may  become  deep, 
and  so  be  rightly  included  under  this  heading ;  but  this 
is  not  the  course  they  usually  pm'sue.  There  are,  how- 
ever, certain  ulcers  the  tendency  of  which  is  to  extensive 
destruction  of  corneal  tissue,  leading  frequently  to  per- 
foration and  prolapse  of  the  iris,  and  to  these  the  term 
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"deep"  is  fitly  applied.  They  may  be  seen  in  patients 
of  all  ages,  and  unless  produced  by  injury,  are  usually 
dependent  on  some  constitutional  defect.  Generally  they 
proceed  from  want ;  but  occasionally  from  excess. 

Sloughing  Ulcers  of  the  Cornea  may  be  the  result 
of  a  diffuse  suppurative  corneitis,  induced  either  by  injury 
or  disease ;  the  pus  between  the  lamellas  of  the  coi-nea 
having  worked  its  way  to  the  surface  by  progressive 
ulceration.  They  may  also  occur  amongst  the  half-stai-ved 
and  overworked,  as  well  as  the  drunken  and  dissipated. 
They  must  be  then  regarded  as  evidences  of  failing  nutri- 
tion and  want  of  nervous  power.  A  sloughing  ulcer  of 
the  cornea  usually  presents  an  irregularly  excavated 
surface,  with  a  whitish  yellow  sloughy  appearance,  and 
with  its  margins  shelving  and  ill-defined.  Around  the 
ulcer  the  cornea  is  hazy.  These  ulcers  often  lead  to  com- 
plete destruction  of  the  eye  for  all  visual  purposes ;  but 
even  when  they  yield  to  treatment  and  the  eye  recovers, 
it  is  always  a  more  or  less  damaged  organ.  Some- 
times they  will  perforate  the  cornea,  and  prolapse  of  the 
iris  will  follow;  or  occasionally  they  will  penetrate  the 
true  corneal  tissue,  but  their  furthei*  progress  will  be 
stopjied  by  the  posterior  elastic  lamina  or  Descemet's 
membrane.  An  aperture  is  then  seen  in  the  cornea,  the 
bottom  of  which  is  closed  by  a  transparent  membrane 
(Descemet's),  which  projects  slightly  into  the  wound.  In 
this  condition  I  have  seen  the  eye  remain  for  many  weeks ; 
the  corneal  wound  may  then  begin  to  granulate  and  heal, 
but  generally  the  posterior  elastic  lamina  in  the  end 
gives  way,  the  iris  prolapses,  and  cicatrization  follows. 
During  the  heaHng  process,  the  cornea  in  the  immediate 
vicinity  of  the  ulcer  becomes  more  cloudy,  red  vessels 
are  seen  invading  its  substance  and  running  towards  the 
ulcer,  and  in  some  cases  in  such  numbers  as  to  present  a 
perfect  pannus ;  but  these  disappear  from  sight  as  soon 
as  cicatrization  is  completed.  The  cornea  in  the  locality 
of  the  ulcer  may  resume  its  transparency ;  but  the  new 
material  which  has  replaced  that  lost  by  idceration  will 
be  more  or  less  opaque  and  leucomatous. 

Treatment  (See  Treatment  of  Diffuse  Sdppurative 
Corneitis). — There  are,  however,  a  few  points  to  be  spe- 
cially noticed.  All  stimulating  applications  to  the  ulcer 
as  a  rule  do  harm.  The  touching  the  ulcer  with  a  stick 
of  the  diluted  nitrate  of  silver,  as  recommended  by  some. 
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is,  I  believe,  in  most  cases,  positively  prejudicial.  Wlien 
there  is  severe  pain  in  the  eye,  paracentesis  of  the  cornea 
will  often  afford  much  relief.  In  a  sloughing  ulcer  of  the 
cornea  with  increased  intraocular  tension,  an  iridectomy 
is  of  the  greatest  service.  I  have  in  my  own  practice  seen 
the  whole  train  of  distressing  symptoms  immediately  re- 
lieved by  the  operation ;  the  ulcer  has  taken  on  a  healing 
action,  and  the  eye  has  rapidly  recovered. 

Crescentic,  or  Chiselled  Ulceus  of  the  Cornea. — ■ 
This  is  one  of  the  worst  and  most  intra,ctable  forms  of 
ulceration  to  which  the  cornea  can  be  subjected,  but  for- 
tunately it  is  one  of  the  most  rare.  I  have  called  these 
ulcers  "  crescentic"  from  their  shape,  and  "  chiselled"  from 
their  peculiar  characteristic  appearance,  as  if  a  portion  of 
the  eiDithelium  and  true  corneal  tissue  had  been  cut  away 
with  a  chisel,  or  scooped  out  with  the  thumb-nail  from 
the  margin  of  the  coniea.  They  always  occur  at  the  ex- 
treme' edge  of  the  cornea,  but  they  are  strictly  confined  to 
that  structure,  and  do  not  in  the  slightest  degree  encroach 
upon  the  sclerotic.  In  their  progress  they  follow  exactly 
the  curve  of  the  rim  of  the  cornea,  by  which  they  are 
abruptly  limited;  the  circumferential  edge  of  the  ulcer 
being  cut  sharply  and  deeply.  They  spread  rapidly  and 
increase  both  in  length  and  depth.  There  may  be  two  or 
even  three  of  these  ulcers  at  different  parts  of  the  margin 
of  the  cornea,  and,  unless  their  progress  be  arrested, 
they  may  spread  and  unite,  and  so  insulate  the  central 
portion.  At  the  commencement  of  the  disease  the  ulcers 
are  perfectly  transparent ;  it  is  during  their  healing  stage 
that  they  grow  nebulous.  They  frequently  perforate  the 
cornea,  and  catise  extensive  prolapse  of  the  iris ;  or,  as  in 
the  sloughing  ulcers,  the  advance  of  the  ulceration  may 
be  stopped  by  the  posterior  elastic  lamina  of  the  cornea ; 
but  this  usually  in  the  end  givts  way,  and  prolapse  of  the 
iris  ensues.  During  the  reparative  process,  they  become 
first  cloudy,  then  of  a  greyish  white  colour;  vessels  shoot 
into  them  from  their  sclerotic  border,  and  they  are  ulti- 
mately filled  in  with  a  semi-opaque  cicatricial  tissue. 
These  crescentic  ulcers  are  the  source  of  great  pain  in  the 
eye  and  around  the  orbit,  accompanied  with  photophobia 
and  lachrymation  on  the  slightest  exposure  to  light. 
They  do  not  seem  to  be  connected  in  any  way  with  any 
constitutional  taint,  such  as  syphilis  or  struma.  Tlie 
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patients  whom  I  have  seen  affected  by  them,  have  always 
been  in  that  state  of  health  which  ia  best  described  as 
"  being  thoroughly  out  of  condition." 

Treatment. — These  ulcers  are  so  intractable,  and  so 
many  means  have  been  tried  without  success  to  check 
their  progress,  that  it  is  difficult  to  say  what  is  the  wisest 
course  to  pursue.  My  own  experience  is,  that  in  most  cases 
it  is  best  to  leave  the  ulcers  alone,  and  to  apply  either  hot 
fomentations  or  cold  lotions  of  belladonna  (F.  8, 33)  to  the 
eye.  If  these  do  not  give  relief,  the  gutt.  atropiae  may 
be  used  two  or  three  times  daily,  and  a  compress  bandage 
(F.  2)  be  applied  over  the  closed  lids  so  as  to  keep  the  eye 
as  much  as  possible  at  rest.  All  exposure  to  strong  light 
should  be  strictly  avoided,  by  obliging  the  patient  to 
shade  his  eyes,  and  to  keep  the  room  in  which  he  lives 
darkened.  A  liberal  diet  and  tonics  with  diffusible 
stimuli  shoiild  be  ordered,  and  if  there  is  pain  or  restless- 
ness opiates  should  be  given  either  in  small  doses  at  short 
intervals,  or  in  one  full  dose  at  bedtime.  In  two  cases  I 
have  seen  a  partial  syndectomy  performed,  by  excising 
close  up  to  the  margin  of  the  cornea  a  portion  of  the  con- 
junctiva and  subconjunctival  tissue  about  ^  inch  in  width, 
and  in  a  line  exactly  corresponding  with  the  ulcer,  but  in 
both  it  failed  to  do  any  good.  Mr.  Bowman,  however, 
relates  one  case  in  his  private  practice  in  which  he  per- 
formed tlxis  operation  with  most  marked  success.  The 
ulcer,  which  had  before  resisted  all  treatment,  at  once 
took  on  a  healing  action,  and  soon  cicatrized. 

Another  mode  of  treatment  is  to  touch  the  ulcers  freely 
with  the  nitrate  of  silver,  so  as  to  destroy  their  surfaces 
with  this  escharotic  on  the  same  principle  as  a  phaga- 
daenic  sore  is  treated  with  nitric  acid.  A  fine  camel's 
hair  bnish,  moistened  with  water,  should  be  drawn  several 
times  across  a  solid  stick  of  nitrate  of  silver,  and  then 
applied  to  the  whole  surface  of  each  ulcer,  and  this  should 
be  repeated  every  three  or  foiir  days,  until  a  healthy 
action  is  set  up.  At  the  same  time  opium  should  be 
given  to  the  patient  in  doses  of  from  gr.  \  to  gr.  1  every 
four  or  six  hours,  according  to  the  severity  of  the  symp- 
toms. I  have  seen  this  plan  of  treatment  followed  by 
great  success. 

Chronic  Yasculak  Ulcer  op  the  Cornea. — This  name 
has  been  applied  to  what  is  generally  rather  a  vascular 
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nebula  than  an  ulcer;  it  is  the  remains  of  an  ulcer  which 
has  become  filled  in,  but  in  which  the  vessels  originally 
destined  for  its  repair  have,  from  some  cause,  become 
stationary,  and  by  their  presence  keep  the  eye  in  a  state 
of  constant  irritation. 

Symptoms— Contmued.  irritability  of  the  eye,  ^vith 
lachrymation  and  dread  of  light,  vaiying  in  intensity  but 
never  entirely  absent.  The  history  is  generally  that  of 
an  ulcer  of  the  cornea  which  had  recovered  up  to  a  cei'tain 
period,  fi-om  which  date  the  eye  had  ceased  to  mend,  and 
had  since  been  more  or  less  irritable.  On  examination  a 
small  nebula  will  be  seen  on  the  cornea  at  a  short  distance 
from  its  margin,  with  one  or  more  vessels,  sometimes  a 
regular  bundle  of  them,  running  up  to  it  from  the  sclerotic 
adjoining  the  corneal  edge.  It  frequently  happens  that 
the  patient  has  been  under  treatment  for  many  months, 
and  sometimes  even  for  two  or  three  years,  during  which 
time  he  has  persistently  dropped  drops  into  the  eye,  both 
stimulating  and  sedative  in  turn,  but  without  gaining 
the  slightest  benefit  from  either. 

Treatment. — Omit  for  a  time  all  applications  to  the 
eye,  and  insert  a  double  silk  thread  seton  into  the  skin  of 
the  temi-)le.    The  seton  should  be  placed  so  high  on  the 
side  of  the  temple  as  to  be  almost  amongst  the  short 
hairs,  as  there  will  then  be  no  noticeable  cicatrices  from 
the  ulceration  at  the  points  of  ingress  and  egress  of  the 
threads.  Care  also  should  be  taken  to  avoid  wounding  the 
branch  of  the  temporal  artery,  which  is  in  this  locality. 
The  seton  should  be  worn  for  about  thi-ee  or  four  weeks ; 
but  it  may  be  continued  longer  if  it  acts  beneficially  on 
the  eye,  and  does  not  excite  too  great  an  irritation.  In 
conjunction  with  the  seton,  other  remedies  may  be  tried. 
The  lids  of  the  affected  eye  may  be  kept  closed,  and  a 
compress  bandage  (F.  2)  applied  over  them,  so  as  to  give 
the  eye  for  a  time  absolute  rest ;  or  if  the  patient  should 
find  the  compress  hot  and  uncomfortable,  it  may  be  given 
up,  and  a  cool  lotion  (F.  38,  43),  or  iced  water,  or  a  cold 
douche  may  be  used,  with  the  lids  closed,  three  or  four 
times  daily.    The  state  of  the  patient's  health  should  be 
carefully  looked  after,  and  any  irregularity  should  be 
corrected.    In  order  to  give  the  treatment  every  possible 
chance  of  success,  the  patient  should,  if  his  circumstances 
will  permit  of  it,  abstain  from  all  work  with  the  sound  eye, 
and  enjoy  for  three  or  four  weeks  rest  with  recreation. 


FISTULA  OF  THE  COENEA. 


43 


A  Fistula  of  the  Cornea  is  a  small  opening  in  the 
cornea  which  has  little  or  no  tendency  to  close,  and 
through  which  the  aqueous  humour  is  constantly 
oozing. 

Causes. — 1st.  A  perforating  ulcer  of  the  cornea,  which 
from  some  cause  has  been  imperfectly  healed. 

2nd.  A  contused  or  lacerated  wound  of  the  cornea, 
after  which  there  has  not  been  perfect  imion. 

3rd.  A  wound  of  the  cornea  with  wound  of  the  lens. 
The  swollen  lens  pressing  on  the  iris  may  keep  up  such 
constant  irritation  of  the  eye  as  to  retard  the  union  of 
the  edges  of  the  corneal  wound. 

4th.  A  glaucomatous  state  of  the  eye  following  a  per- 
forating wound  of  the  cornea. 

5th.  The  presence  of  a  foreign  body  within  the  eye; 
the  wound  through  which  it  entered  having  failed  to 
completely  unite. 

Symptoms. — A  shallow  or  scarcely  perceptible  anterior 
chamber,  with  a  minute  opening  in  the  cornea,  through 
which  drops  of  the  aqueous  humour  may  be  seen  to 
exude.  One  useful  method  of  diagnosing  a  fistiila  of  the 
cornea  is,  to  separate  the  eyelids  with  the  fingers  from 
the  globe,  and  having  dried  the  suspected  spot  of  the 
cornea  with  a  piece  of  blotting  paper  to  notice  if  the 
surface  again  becomes  moist  whilst  the  eye  is  kept 
open. 

Treatment. — When  dependent  on  a  perforating  ulcer, 
or  a  wound  of  the  cornea,  the  fistulous  orifice  may  be 
touched  with  nitrate  of  silver.  This  is  best  applied  by  a 
fine  camel's  hair  brush,  which  has  been  first  moistened 
with  a  little  water,  and  then  drawn  a  few  times  across  a 
stick  of  nitrate  of  silver.  This  application  may  be  re- 
peated three  or  four  times  at  intervals  of  two  days,  if  it 
does  not  excite  undue  inflammation.  If  this  treatment 
should  fail,  an  iridectomy  should  be  performed ;  the 
spot  at  which  it  is  made  is  not  of  much  consequence,  as 
in  any  part  it  will  equally  succeed  in  promoting  the 
closure  of  the  fistula. 

When  the  fistula  is  due  to  a  cataractous  lens  pressing 
on  the  iris,  and  by  the  irritation  it  excites  preventing  the 
perfect  union  of  the  corneal  wound,  the  lens  should  be 
removed.  If,  however,  the  maintenance  of  the  fistula  is 
caused  by  a  glaucomatous  state  of  the  eye,  an  iridectomy 
should  be  made.    Lastly,  if  all  other  means  have  failed, 
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the  edges  of  the  fistula  may  be  pared  with  a  broad 
needle,  and  united  by  a  single  fine  silk  suture. 

Nebula  or  Cloudiness  of  the  Coenea  may  be  caused 
by  inflammation  or  superficial  ulceration  of  the  cornea,  or 
by  an  injury  which  has  induced  a  traumatic  corneitis.  It 
may  be  limited  to  a  portion  of  the  cornea,  or  it  may  be 
irregularly  diffused  over  its  whole  surface.  In  some  cases 
the  nebula  is  due  to  an  interstitial  deposit  of  lymph  in 
the  true  corneal  tissue ;  whilst  in  other  instances  it  is 
produced  by  a  layer  of  fine  semitransparent  cicatricial 
tissue  formed  during  the  healing  process  of  a  superficial 
ulceration. 

Treatment. — When  the  eye  is  free  from  all  irritation, 
some  mild  stimulating  application  will  occasionally  do 
good,  by  exciting  the  absorbents  of  the  cornea  to  an  in- 
creased activity ;  but  there  are  no  specific  remedies  for 
the  cure  of  nebula.  The  applications  from  which  I  have 
found  the  most  benefit  are  the  following : — 

1.  Lotio  hydrarg.  perchlorid.  (F.  48).  Two  or  three 
drops  to  be  dropped  into  the  eye  twice  a  day.  This 
remedy  is  often  a  powerful  irritant,  and  should  be  discon- 
tinued if  the  eye  becomes  inflamed  or  painful. 

2.  Guttae  ol.  terebinth,  cum  ol.  olivae  (F.  23).  At  first 
these  drops  should  be  used  very  weak,  but  their  strength 
may  be  increased  if  the  eye  is  tolerant  of  them. 

3.  Dusting  calomel  into  the  eye  every  or  every  other 
day  for  a  short  time. 

4.  Guttte  zmci  sulphatis  (F.  20),  or  zinci  chlorid.  (F.  19) 
may  be  prescribed. 

5.  A  solution  of  the  iodide  of  potassium  (F.  18) 
dropped  twice  a  day  into  the  eye  is  thought  by  many  to 
do  good. 

6.  Sulphate  of  soda.  Mr.  Power  speaks  favourably  of 
the  general  results  he  has  obtained  from  the  use  of  this 
drug  in  corneal  opacities.  He  says  that  "  in  the  employ- 
ment of  this  salt,  the  quantity  that  should  be  introduced 
at  one  time  into  the  eye  shoiild  not  exceed  one  or  two 
grains,  and  the  most  convenient  mode  of  application  con- 
sists in  everting  the  upper  lid,  and  brushing  the  powder 
lightly  over  the  surface  with  a  camel's  hair  brush."* 


*  Power  on  Sulphate  of  Soda  for  removing  Opacities  from  the 
Cornea.    The  Practitioner,  vol.  i.  p.  155. 
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7.  The  late  Dr.  Mackenzie,  of  Glasgow,  recommended 
the  vapour  of  hydrocyanic  acid.* 

Lexicoma  of  the  Cornea. — A  leucoma  is  a  dense  white 
opacity  of  the  cornea,  caused  by  a  loss  or  desti-uction  of  a 
part  of  its  substance,  the  gap  thus  made  being  replaced 
by  cicatrix  tissue,  which  is  opaque  and  white,  instead  of 
transparent  and  colourless  like  healthy  cornea.  It  may 
be  the  result  of  an  injury,  bvit  more  frequently  it  is  occa- 
sioned by  iuHammation  and  deep  ulceration  induced  by 
other  causes.  It  is  irremediable.  With  the  leucoma 
there  is  often  some  alteration  in  the  shape  of  the  pupil, 
from  a  portion  of  the  iris  having  become  adherent  to  the 
cicatrix.  In  such  cases  the  ulcer  which  had  caused  the 
leucoma  had  penetrated  the  cornea,  and  the  iris  had 
either  been  dragged  into  the  wound  as  the  aqueous  es- 
caped, or  else,  falling  forwards,  had  contracted  adhesions 
to  the  granulations  which  were  afterwards  to  be  converted 
into  the  cicatrix  tissue. 

One  of  the  evils  which  frequently  results  from  a  leucoma 
is,  that  the  normal  curvature  of  that  portion  of  the  cornea 


Fio.  2. 


A  Leucoma  of  the  Cornea,  copied  from  Dalrymple's  Plates. 

which  remains  transparent  is  changed  in  one  or  more  of 
its  meridians,  and  the  eye  rendered  astigmatic;  a  defect 
which  may  sometimes  be  neutralized  to  a  great  extent  by 
a  properly  fitted  cylindrical  glass. 

*  Mackenzie  on  the  Diseases  of  the  Eye,  4th  edition,  pp.  639 
and  4-28. 
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When  the  leucoma  occludes  so  mucli  of  the  pupil  as  to 
impede  the  sight,  an  artificial  pupil  may  be  made  opposite 
to  that  portion  of  the  cornea  which  is  most  normal  both 
as  regards  its  transparency  and  curvature. 

To  lessen  the  defect  in  appearance  caused  by  a  leucoma, 
the  white  patch  may  be  partially  or  completely  tatooed 
black,  according  to  its  size  and  situation.  In  cases  of 
central  leucoma  a  circular  pupil  may  be  tatooed  on  the 
cornea,  and  the  oiitward  defect  be  thus  almost  obliterated 
whilst  the  sight  may  be  to  a  great  extent  restored  by  the 
formation  of  an  artificial  pupil. 

Operation  for  Tatooing  the  Cornea. — This  is  doAe  by 
making  a  series  of  small  punctures  into  the  corneal  tissue, 
and  running  into  them  a  strong  solution  of  Indian  ink. 
The  operation  may  be  performed  b}^  a  single  grooved  needle 
fixed  in  a  handle.  A  little  Indian  ink  should  be  rubbed 
down  on  a  palette  and  made  sufiiciently  fluid  to  I'un  easily 
after  it  has  been  placed  into  the  groove  of  the  needle  by  a 
camel's  hair  brush.  With  the  needle  well  charged  with 
Indian  ink  a  series  of  punctures  are  to  be  made  close  to 
each  other  over  the  whole  area  of  the  spot  to  be  coloured. 
Each  puncture  of  the  needle  should  pass  through  the 
corneal  epithehum  into  the  true  corneal  tissue.  Two  or 
three  sittings  are  generally  required  to  make  a  good 
representation  of  a  pupil  on  the  leucoma. 

Fig.  3.  Opacity  of  the  Cornea  from  Lead  is  caused 
by  the  use  of  a  lead  lotion  when  the  cornea  is 
ulcerated  or  abraded;  the  lead  is  deposited  on 
the  surface  as  a  carbonate,  producing  a  milky- 
white  patch,  which  is  often  sufficiently  opaque 
to  occlude  either  the  portion  of  iris  or  the  pupil 
which  lies  behind  it. 

The  treatment  consists  in  removing  the  laver 
of  lead  deposit  which  has  coated  the  abraded  sur- 
face of  the  cornea.  This  may  be  done  with  a 
small  knife  curved  convexly  on  its  cutting  ed^e, 
as  in  fig.  3.  The  Hds  being  separated  by  a  spe- 
culum, the  operator  with  one  hand  fixes  the  eye 
with  a  pair  of  forceps,  whilst  with  the  other  he 
gently  scrapes  the  whitened  surface  of  the  cornea, 
until,  having  detached  the  epithelium,  he  conies 
down  to  the  thin  coating  of  lead :  steadily  but 
gently  scraping,  he  will  generally  succeed  in  de- 
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taching  all  that  is  required.  Having  completed  the 
operation,  a  f^'w  drops  of  olive  oil  should  be  dropped  into 
the  eye,  and  a  fold  of  wet  lint  laid  over  the  closed  lids. 

Fia.  4. 


The  woodcut  (Fig.  4)  represents  the  appearance  pro- 
duced by  using  a  lead  lotion  to  an  eye,  whilst  there  was 
a  large  ulcerated  surface  of  the  comea.  On  tlie  patient 
from  whom  this  drawing  was  made,  I  performed  the 
operation  above  described ;  a  portion  of  the  film  of  lead 
chipped  oft'  in  fine  white  scales,  and  the  remainder  was 
removed  by  steady  scraping. 


Calcareous  Film  of  the  Cornea — Symmetrical  Oim- 
cities  of  the  Cornea. — These  terms  have  been  applied  to  a 
peculiar  form  of  opacity  of  the  cornea  caused  by  a  deposit 
of  the  earthy  salts  between  the  epithelium  and  the  anterior 
elastic  lamina  of  the  cornea.  Mr.  Bowman,  in  his  "  Lec- 
tures on  the  Parts  concerned  in  the  Ojierations  on  the 
Eye,"  has  recorded  two  cases,  one  in  his  own  practice  and 
the  other  in  that  of  Mr.  Dixon's.  Since  then  Mr.  Fairlie 
Clarke  has  published  two  cases  in  the  Pathological  Trans- 
actions for  1870,  p.  331.  In  all  these  cases  the  patients 
were  adults — the  youngest  forty,  the  oldest  fifty-eight ; 
both  eyes  were  affected  by  an  opaque  transverse  band 
extending  across  the  centre  of  the  cornea  opposite  the 
l^upil,  their  margins  were  shaded  off  abruptly,  and  beyond 
them  the  cornea  was  clear.  The  opacities  were  said  to  be 
"  of  a  brownish  tint,"  and  "  of  a  greyish  brown  and  rusty 
brown  colour."  In  all  the  cases  the  disease  commenced 
as  a  haze  in  each  cornea,  which  deepened  in  intensity  and 
increased  in  size.  The  progress  of  the  growths  was  slow, 
occupying  from  six  to  fifteen  years  before  they  reached  the 
dimensions  desciibed.  There  was  no  constitutional  taint, 
such  as  gout,  struma,  or  syphilis,  which  could  account 
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for  the  development  of  these  opacities  ;  neither  was  there 
anything  in  the  occupation  of  the  men  which  could  have 
led  to  their  formation. 

Fig.  5. 


Calcareous  opacity  of  the  Cornea  (after  Bowman). 

Treatment. — No  medicine  nor  local  application  will  stay 
the  progress  of  the  disease.  When,  however,  the  opacity 
has  reached  a  snfiicient  density  to  interfere  seriously  with 
sight,  an  attempt  should  be  made  to  remove  it.  The  plan 
adopted  by  Mr.  Bowman  in  1849,  and  afterwards  followed 
by  Mr.  Dixon,  was  to  scrape  away  the  epithelium  of  the 
cornea  until  the  lancet  came  down  upon  the  calcareous 
opacity  and  then  to  detach  by  scraping  and  chipping,  as 
much  of  the  film  as  possible.  The  result  of  this  operation 
was  most  satisfactory.  In  Mr.  Bowman's  case,  the  man. 
owing  to  his  defect  of  sight,  had  been  thrown  out  of  em- 
ployment for  twelve  mouths,  but  after  the  film  was  re- 
moved he  could  see  almost  as  well  as  he  could  eight  years 
before,  and  could  read  with  care  the  smallest  type. 

The  calcareous  deposit  was  examined  by  the  late 
Dr.  Miller  of  King's  College,  and  found  to  consist  of 
phosphates  of  lime  and  magnesia,  with  a  considerable 
portion  of  carbonate  of  lime. 

Conical  Coune,v  is  a  staphylomatous  bulging  of  the 
middle  portion  of  the  cornea,  caused  by  a  thinning  of  that 
structure  in  its  central  region.  The  disease  comes  on 
very  imi)erceptibly,  and  progresses  without  pain.  It  fii-st 
manifests  itself  to  the  patient  by  a  change  in  the  focus  of 
the  eye,  which  becomes  irregularly  myopic ;  and  this  de- 
fect grows  worse  as  the  bulge  increases,  until  in  severe 
cases,  the  sight  is  so  much  impaired  as  to  render  the  eye 
almost  useless.  Usually  there  is  no  undue  vascularity  of 
the  globe,  but  in  some  instances  where  the  conicity  is 
rapidly  advancing  there  is  slight  ciliary  redness.  After 
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the  cone  has  attained  a  certain  size,  its  aj^ex  loses  its 
transparency  and  becomes  nebulous  or  semi-opaque,  with 
its  epithelial  surface  roughened.  One  or  both  eyes  may 
be  affected ;  but  when  both  are  involved  the  conicity  is 
generally  much  greater  in  one  eye  than  the  other. 

The  disease  will  frequently  advance  rapidly  in  one  eye, 
whilst  it  remains  stationary  in  the  other. 

Diagnosis. — In  the  advanced  stage,  conical  cornea  is 
easily  recognised,  but  at  the  commencement  of  the  dis- 
ease it  is  often  difficult  to  diagnose,  and  its  presence  may 
be  easily  overlooked.  The  cornea  is  best  examined  by 
looking  at  the  eye  from  its  outer  side  so  as  to  see  the  cone, 
if  one  exists,  in  profile.  In  a  paper  by  Mr.  Bowman,  on 
"  Conical  Cornea,"  in  the  Royal  London  Ophthalmic  Hos- 
pital Reports,  vol.  ii.,  he  says,  "  Soon  after  the  immortal 
mvention  of  Helmholtz,  I  found  the  ophthalmoscope  very 
useful  in  detecting  slight  degrees  of  conical  cornea.  For 
this  pui-pose  the  concave  mirror  only  is  to  be  used  with- 
out a  convex  lens.  On  turning  the  mirror  so  as  to  throw 
light  at  different  angles,  the  side  of  the  cone  opposite  to 
the  light  is  darkened." 

In  speaking  of  conical  cornea,  Bonders  remarks,  "  High 
degrees  strike  the  eye  at  once.  Slight  degrees,  on  the 
contrary,  are  often  enough  overlooked.  The  distiirbance 
of  the  power  of  vision  frequently  suggests  the  idea  of 
amblyopia  combined  with  myopia."  ....  Further  on, 
he  recommends  the  use  of  the  ophthalmoscope  as  a  means 
of  diagnosis  in  slight  cases  of  conical  cornea,  and  observes 
that  "  in  the  inverted  image  where  there  is  a  tolerably 
wide  pupil,  we  overlook  at  the  same  time  a  rather  large 
portion  of  the  fundus  ocidi ;  the  image,  therefore,  of  one 
part  or  other,  for  example  of  the  optic  disc,  remains  in 
the  field  of  vision  both  on  moving  the  head  of  the  observer, 
and  on  shifting  the  lens  before  the  observed  eye.  At  the 
same  time,  however,  the  rays  which,  proceeding  from  the 
optic  disc,  strike  the  eye  of  the  observer,  pass  each  time 
through  other  parts  of  the  cornea.  Now,  if  its  curvature 
is  irregular,  the  result  is,  that  the  form  of  the  disc  each 
time  alters,  it  shortens  in  this  direction,  extends  in  that 
direction,  and  moreover  is  never  seen  acutely  in  its  in- 
tegrity."* 

Pathology  of  Conical  Gornea.— It  is  very  difficult  to 

*  Donders  on  the  Accommodation  and  Refraction  of  the  Eye, 
pp.  550-551. 
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ascribe  any  cause  for  the  structural  changes  in  the  comea 
which  give  rise  to  the  staphylomatous  biilging.  The  ten- 
sion of  such  eyes  is  seldom  if  ever  in  excess ;  indeed,  it 
is  more  frequent  to  find  them  slightly  soft.  AH  that  we 
are  at  present  able  to  say  of  conical  cornea  is,  that  from 
some  cause,  possibly  failing  nutrition,  the  central  portion 
of  the  cornea  becomes  thinned  and  its  power  of  resistance 
diminished,  so  that  it  yields  before  the  normal  pressure 
from  within  the  eye  and  bulges  conically.  The  bulging 
may  increase  until  the  apex  of  the  cone  seems  to  be  on 
the  verge  of  bursting,  but  this  is  an  accident  which 
seldom,  if  ever,  occurs- spontaneously.  Mr.  Bowman  thinks 
that  this  fact  may  be  thus  explained :  "  As  the  cornea 
becomes  thinner,  the  escape  of  the  aqueous  humour  by 
exosmose  is  facilitated,  and  thus  the  internal  pressure  is 
reduced  so  as  to  be  no  longer  in  excess  of  the  diminished 
resisting  power  of  the  cornea." 

The  followng  is  an  account  of  a  microscopical  exami- 
nation made  by  Mr.  Hulke  of  a  conical  cornea  taken  from 
an  eye  which  had  been  excised  by  Mr.  Bowman  during  an 
operation  for  the  removal  of  a  large  sebaceous  cyst  from 
the  orbit : — 

"  The  central  conical  nebulous  poi-tion  was  much  thinner 
than  the  transparent  periphery  of  the  cornea,  where  the 
curve  was  natural.  This  thinning  began  at  the  base  of 
the  cone,  and  progressively  increased  towards  the  apex, 
where  it  reached  its  maximum.  At  this  point  the  mean 
depth  of  several  vertical  sections  was  only  one-third  of 
that  of  the  peripheral  region.  The  continuity  of  the  an- 
terior elastic  lamina  was  perfect,  but  upon  the  cone  this 
structure  was  much  thinner  than  elsewhere,  and  wrinkled ; 
it  was  underlaid  by  a  stratum  of  crowded,  elongated, 
club-like  nuclei,  and  beneath  these  the  normal  lamellar 
tissue  was  replaced  by  a  web  of  caudate  and  nuclear  fibres 
amongst  the  meshes  of  which  clusters  of  large  oval  and 
fusiform  cells  were  packed.  The  structure  of  the  trans- 
parent peripheral  region  was  perfectly  normal,  and  at  the 
base  of  the  cone  there  was  a  gradual  transition  from  the 
healthy  to  the  diseased  tissue,  the  interlamellar  corpuscles 
becoming  more  plentiful,  branched  and  drawn  out  into 
fibres,  which  in  many  instances  coalesced  with  those  from 
neighbouring  corpuscles.  The  posterior  elastic  lamina, 
and  the  epithelium  both  on  the  front  and  on  the  back  of 
the  cornea,  were  unchanged." 

"  The  changes  I  have  described,"  adds  Mr.  Hulke, 
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"  were  confined  to  the  laminated  tissue  of  the  cornea  and 
the  anterior  elastic  lamina.  The  substitution  of  a  web  of 
nuclear  fibres  and  cells  for  the  regular  lamination  of  the 
cornea,  explains  the  nebulosity  of  the  cone  and  the  lia- 
bility to  bulge."* 

Treatment. — When  conical  cornea  is  in  its  earliest  stage, 
it  is  possible  that  by  judicious  prophylactic  ti-eatment  its 
progress  may  be  retarded ;  but  when  the  cone  is  steadily 
advancing,  I  know  of  no  help  except  by  operation  which 
is  likely  to  be  of  any  avail. 

As  preventive  treatment,  all  work  which  strains  or 
reddens  the  eyes  should  be  avoided.  The  cold  or  tepid 
douche,  whichever  is  the  more  pleasant,  may  be  used  three 
or  four  times  daily.  When  there  is  any  cihary  redness, 
two  or  three  leeches  may  be  advantageously  applied  to 
the  temple.  If  the  patient  is  feeble,  tonics  of  quinine, 
iron,  &c.,  should  be  ordered.  Except  in  the  very  com- 
mencement of  the  disease,  but  little  if  any  benefit  will  be 
derived  from  either  concave  spherical,  or  cylindrical 
glasses.  The  astigmatism  produced  by  the  conicity  is  so 
irregular  that  it  cannot  be  suflaciently  corrected  by  lenses 
to  afibrd  much  improvement  of  sight.  Occasionally  a 
stenopaic  slit  placed  behind  a  concave  spherical  lens  is 
found  of  decided  service,  and  when  this  is  the  case  the 
patient  may  be  provided  with  similar  spectacles,  but  with 
the  undei-staiiding  that  they  must  be  laid  aside  if  they 
fatigue  the  e3^es. 

Operative  Treatment. — The  method  now  adopted  for  the 
relief  of  cases  of  advanced  conical  cornea  is  to  excise  the 
apex  of  the  cone,  and  afterwards,  if  the  leucoma  which 
follows  impedes  the  sight,  to  make  an  artificial  pupil 
opposite  to  that  portion  of  the  cornea  which  has  the  most 
normal  curvature. 

ITiere  are  two  operations  for  the  removal  of  the  apex 
of  the  cone,  both  of  which  have  been  followed  with  very 
excellent  results : — 

1st.  By  excising  an  oval  piece  of  the  cone,  the  length 
of  the  oval  being  made  in  the  vertical  axis  of  the  cornea. 

2nd.  By  excising  a  circular  piece  of  the  cone  with  a 
small  cutting  trephine  as  suggested  and  practised  by  Mr. 
Bowman. 

1.  Operation  for  the  Excision  of  a  small  oval  piece  of 
the  Cone  of  the  Oornea. — Before  operating,  a  solution  of 


*  Royal  London  Ophthalmic  Hospital  Reports,  vol.  ii.  p.  154. 
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atropine  (F.  13)  should  be  dropped  into  the  eye  so  as 
to  have  the  iris  under  its  influence  when  the  operation  is 
completed;  and  thus  to  get  the  pupil  dilated  as  soon 
as  the  aqueous  is  again  retained  within  the  anterior 
chamber. 

A  speculum  is  to  be  introduced  between  the  lids,  and 
the  eye  held  down  by  a  pair  of  finely-toothed  forceps 
whilst  a  Graefe's  extraction  knife  is  passed  from  above 
downwards  through  the  apex  of  the  cone,  and  so  directed 
as  to  cut  a  small  vertical  flap  of  the  cornea  not  exceeding 
one-eighth  of  an  inch  in  length  and  one-twelfth  of  an 
inch  in  width.  This  is  to  be  seized  by  a  pair  of  iris  for- 
ceps and  cut  off  by  a  pair  of  scissors.  The  cut  edges  of  the 
cornea  should  be  then  allowed  to  fall  together,  and  a  pad 
of  cotton  wool  and  lint  be  placed  over  the  closed  lids  and 
secured  in  its  place  by  a  compress  bandage  (F.  2).  After 
twenty-four  hours  the  pad  and  bandage  may  be  changed, 
but  the  lids  should  not  be  opened  to  look  at  the  eye  until 
at  least  forty-eight  hours  after  the  operation. 

A  solution  of  atropine,  gr.  1  ad  aquas  §  1»  may  now  be 
dropped  into  the  lower  lid,  and  repeated  once  daily  so  as 
to  keep  the  pupillary  edge  of  the  iris  away  from  the  cor- 
neal wouud.  After  the  wound  of  the  cornea  has  healed, 
a  small  central  leucoma  will  remain,  which  will,  according 
to  its  size,  impede  the  sight.  To  remedy  this  defect,  an 
artificial  pupil  should  be  made  opposite  to  that  portion 
of  the  cornea  which  presents  the  most  normal  curvature. 

2.  Operation  for  the  Excision  of  a  stnall  circular  fiece 
of  the  Gone  of  the  Cornea  by  a  Trephine. — This  operation 
was  first  suggested  and  practised  by  Mr.  Bowman,  and 
the  results  have  been  very  successful. 

The  following  is  the  description  which  Mr.  Bowman 
has  kindly  given  me  of  his  operation  : — 

"  In  1869  I  had  some  small  cutting  trephines,  made  by 
Messrs.  Weiss,  adapted,  among  other  uses,  to  excise  a 
defined  circular  portion  of  the  apex  of  a  conical  cornea. 
The  instruments  vary  in  diameter  so  as  to  remove  por- 
tions of  different  sizes,  as  required.  They  arc  also  pro- 
vided with  a  moveable  '  stop'  to  regulate  the  depth  of 
penetration.    They  are  rotated  by  the  finger  and  thumb. 

"  Plaving  found  the  application  of  caustic  to  the 
abraded  surface,  according  to  Graefe's  method,  to  be  fol- 
lowed by  prolonged  irritation,  I  soon  abandoned  its  use, 
and  employed  the  trephines  to  remove  at  once  a  circular 
piece  of  cornea  in  its  whole  thickness,  the  portion  in- 
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eluded  in  tlie  instrument  being  seized  by  small  forceps 
and  excised  by  scissors  as  soon  as  the  escape  of  aqueous 
humour  showed  that  the  chamber  was  penetrated  at  any 
part  of  the  circle.  A  satisfactory  modification  of  the 
ciirvature  was  thus  obtained,  but  with  the  occasional  dis- 
advantage which  is  apt  to  attend  the  complete  removal 
of  an  elliptical  or  other  shaped  portion  by  any  method — 
viz.,  that  dui'ing  the  healing  of  the  gap,  the  pupillary 
region  of  the  iris,  always  contracted  while  the  aqueous 
leaks,  is  liable  to  become  engaged  in  the  wound,  and 
an  anterior  synechia  to  result.  To  prevent  this,  I  prac- 
tised iridectomy  simultaneously  in  some  cases,  but  have 
recently  operated  in  another  way.  Instead  of  carrying 
the  trephine  quite  through  the  cornea,  withdraw  it 
when  it  has  nearly  reached  the  membrane  of  Descemet, 
and  then  seizing  the  piece  with  fine  forceps  dissect  it  off 
with  a  broad  needle.  The  floor  thus  left  immediately 
bulges  like  a  hernia,  and  it  is  then  either  punctured  at  its 
centre  or  a  small  central  portion  of  it  is  excised — the 
object  being  to  allow  temporary  drainage  of  the  aqueous, 
and  thus  promote  the  contraction  of  the  cornea,  without 
the  risk  of  anterior  synechia,  for  the  small  orifice  made 
ought  to  correspond  with  the  centre  of  the  pupil ;  and  to 
insure  accuracy  in  this  respect,  I  would  suggest  the  use  of 
Calabar  bean  immediately  before  operating,  so  that  the 
site  of  the  contracted  pupil  may  be  a  guide  to  the  surgeon. 
If,  during  the  ensuing  two  or  three  weeks  the  aqiieous  is 
found  to  have  reaccumulated,  the  central  point  is  again 
opened  at  intervals  of  a  few  days,  no  pain  or  irritation 
being  thereby  occasioned.  Indeed,  it  is  remarkable  how 
little  inconvenience  attends  the  whole  proceeding,  pro- 
vided oi'dinary  prudence  be  observed.  The  improvement 
of  the  curvature  goes  on  during  several  weeks  after  the 
final  closure  of  the  orifice,  and  should  any  conicity  be 
found  remaining  afterwards,  a  repetition  of  the  operation 
on  a  smaller  scale  will  furnish  the  means  of  correcting  it. 

"  The  opacity  resulting  from  this  mode  of  operating 
seems  to  be  unexpectedly  slight,  but  if  required  it  may  be 
concealed  by  the  tatooing  process. 

"  My  experience  thus  far  induces  me  to  recommend  this 
operation  in  even  the  earlier  stages  and  slighter  degrees 
of  conical  cornea,  as  a  smaller  extent  of  cornea  need  then 
be  involved,  and  there  must  be  a  much  better  prospect  of 
recovering  a  quite  normal  curvature  than  if  the  operation 
be  delayed  until  the  bulge  grows  greater.  A  considerable 
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advantage,  fherefore,  of  this  method  would  seem  to  be, 
that  by  its  harmlessness  it  will  admit  of  being  applied  to 
a  number  of  slight  and  incipient  cases,  which  the  surgeon 
has  hitherto  been  very  timid  in  meddling  with,  notwith- 
standing that  they  are  attended  with  great  defects  of 
vision  which  no  optical  contrivance  will  correct." 

There  are,  however,  cases  of  conical  cornea  which, 
although  progressing,  are  not  yet  sufficiently  advanced  to 
justify,  with  our  present  limited  experience,  either  of  the 
operations  described  in  the  preceding  paragraphs.  For 
such  patients,  in  order  to  stay  the  advance  of  the  dis- 
ease, it  is  desirable  to  slightly  lessen  the  tension  of  the 
eye  so  as  to  compensate  for  the  diminished  resistance  of 
the  cornea.  This  is  accomplished  by  the  performance 
of  an  ii-idectomy,  which  will  not  only  reduce  the  tension 
of  the  eye,  but  probably  also  improve  the  sight  by 
making  a  new  pupil  opposite  to  that  portion  of  the 
cornea  which  is  the  least  affected  by  the  conicity.  The 
iridectomy  should  be  made  rather  small,  and  either  di- 
rectly upwards  or  upwards  and  inwards,  unless  special 
circumstances  call  for  it  in  a  different  direction.  The 
deformity  of  the  altered  pupil  wiU  be  then  so  covered  by 
the  ujDper  lid  as  to  be  scarcely  noticeable.  After  the 
iridectomy  the  cone  wUl  generally  cease  to  increase,  and 
in  some  of  the  recorded  cases  it  has  actually  diminished. 

Kerato- GLOBUS — Hydro'pMhalmia — is  a  uniform  en- 
largement of  the  anterior  half  of  the  globe,  which  often 
attains  to  such  dimensions  as  to  prevent  the  lids  from 
closing  over  it.  Both  eyes  are  usually  affected,  although 
one  may  be  more  seriously  involved  than  the  other.  It 
is  sometimes  congenital,  and  may  possibly  be  due  to  some 
hereditary  syphilitic  taint;  but  it  may  also  come  on  after 
corneitis.  It  most  frequently  occurs  in  young  children. 
The  peculiar  amazed  stare  which  this  deformity  of  the 
eyes  gives  to  the  patient  is  very  unsightly.  The  cornea 
will  sometimes  be  seen  of  almost  double  its  normal  pro- 
portion. In  some  cases  it  is  slightly  cloudy,  whilst  in 
others  its  transparency  is  unimpaired.  The  adjacent 
sclerotic  is  thinned  and  of  a  bluish  colour,  from  the  sub- 
jacent choroid  shining  through  it.  The  anterior  chamber 
is  large  and  deep,  and  the  iris  is  pushed  backwards,  fre- 
quently tremulous,  and  so  greatly  stretched  that  its 
ciliary  attachment  is  occasionally  drawn  within  the 
anterior  chamber.  Tlie  pupil  is  usually  rather  dilated 
and  sluggish,  and  sometimes  oval  or  pear-shaped.  The 
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sight  is  always  very  defective,  and  m  the  worst  cases  com- 
pletely destroyed.  The  disease  is  usually  slowly  Progressive. 

Treatmenf.-^Jnless  the  disease  is  steadily  increasing 
and  the  sight  diminishing,  I  believe  it  is  best  to  leave 
hydrophthlhnic  eyes  alone.  Their  powers  oi  rev^^rjie 
enfeebled,  and  they  stand  operations  badly.  -L/^^f/^^^ 
tainly  seen  an  iridectomy  occasionally  do  good  bnt^  on 
the  other  hand,  1  have  seen  cases  m  which  it  ^id  positive 
harm.  Stenopaic  spectacles  may  be  tried  and  it  they 
improve  the  sight  they  may  be  worn.  It  one  eye  is 
qX  blind,  and%uffering.froii  not  being  fully  protected 
by  the  lids,  it  may  be  excised. 

A  Staphyloma  of  the  Cornea  is  a  projecting  for- 
wards or  bulging  of  the  whole  or  a  pa.-t  of  ^^^^orne^l  « . 
of  the  new  t?ssue  which  supplies  its  place  ^^^^^  P^^^  «^ 
the  whole  of  it  has  been  destroyed  by  mjary  or  d^^. 

A  staphyloma  of  the  cornea  may  be  either  I'^'j;*^^  «J 
cotpletl  tlat  is  to  say,  it  may  be  limited  to  a  s-aU  por- 
tionf  or  it  may  involve  the  whole  of  the  cornea  or  the 
new  structure  which  represents  it. 

Partial  Staphyloma  op  the  CoKNE^--^hen  a  portion 
of  the  cornea  has  been  destroyed  by  sloughmg  or  ulcera 


Fig.  6. 


Partial  Staphylo.ua  <J  the  Cornea  copied  from 
Dalrymple's  Plates  on  the  H^ye. 
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tion,  its  place  is  made  good  by  cicatricial  tissue,  which 
is  more  or  less  white  and  opaque,  and  in  many  cases 
incapable  of  resisting  the  normal  outward  pressure  of  the 
parts  within  the  eye ;  slowly  yielding,  it  bulges  and  forms 
an  unsightly  prominence  on  the  cornea. 

Treatment. — The  objects  to  be  accomplished  are :  1st, 
to  arrest  the  progress  of,  and,  if  possible,  to  diminish  the 
bulge ;  and  2nd,  to  restore  some  of  the  lost  sight  to  the 
eye.  Both  of  these  conditions  may  be  often  attained  by 
tne  operation  of  iridectomy. 

The  removal  of  a  piece  of  the  iris  by  iridectomy  exer- 
cises an  important  influence  in  diminishing  the  tension 
of  the  globe,  and  thus  frequently  prevents  any  further 
increase  of  the  staphyloma,  and  in  a  few  instances  which 
have  come  under  my  notice  the  bulging  has  decidedly 
receded.  But,  in  addition  to  this,  by  the  excision  of  a 
portion  of  the  iris  opposite  to  that  part  of  the  cornea 
which  is  in  the  most  healthy  state,  an  artificial  pujDil  is 
made,  and  if  the  fundus  of  the  eye  be  sound,  and  the 
transparency  and  curvature  of  the  cornea  opjiosite  the 
new  pupil  tolerably  good,  useful  sight  will  be  regained. 

Complete  Staphyloma  of  the  Corkea  is  a  bulging 
of  the  entire  structure  which  has  replaced  the  original 
cornea  after  it  has  been  destroyed  by  ulceration  or 
sloughing. 

Fig.  7. 


A  Complete  Stapbvloma  of  the  Cornea,  copied  from 
Dalrymple's  Plates  on  the  Eye. 

Progress  of  the  Disease. — After  the  loss  of  the  cornea,' 
the  exposed  surface  of  the  iris  is  soon  coated  with 
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a  film  of  lymph.;  this  becomes  organized  and  ulti- 
mately converted  into  a  bluish  white  cicatricial  tissue, 
to  which  the  iris  is  firmly  adherent.  The  eye  will 
now  either  gradually  shrink,  or  the  new  tissue  will 
yield  before  the  pressure  from  within  and  become  sta- 
phylomatous. 

Treatment  of  commencing  Staphyloma. — If  the  patient 
be  seen  early,  the  first  object  in  view  is  to  prevent  the 
formation  of  the  stajjhyloma,  and  this  is  best  accom- 
plished by  the  removal  of  the  lens,  if  it  has  not  already 
escaped  from  the  eye.  After  the  slough  of  the  cornea 
has  separated,  the  lens  will  be  often  seen  lying  in  the 
centre  of  the  pupil,  perfectly  transparent  and  projecting 
slightly  foi-wards ;  it  may  then  be  removed  by  gently 
lifting  it  away  with  the  point  of  a  fine  needle. 

If  the  eye  be  not  seen  until  a  later  period,  but  when 
the  staphylomatous  bulging  is  still  recent,  and  the  new 
tissue  which  occupies  the  corneal  space  is  yet  but  imper- 
fectly formed,  the  plan  recommended  by  Mr.  Bowman 
for  the  removal  of  the  lens  may  be  adopted.  A  broad 
needle  is  passed  through  the  most  prominent  part  of  the 
staphyloma  in  the  direction  of  the  lens,  so  as  to  penetrate 
its  capsule,  and  the  lenticular  matter  is  freely  broken  up. 
The  needle  is  then  withdrawn,  and  through  the  aperture 
it  has  made  a  curette  is  introduced,  and  as  much  of  the 
lens  matter  as  is  sufficiently  soft  and  diffluent  is  allowed 
to  escape  from  the  eye  along  its  groove.  The  puncture 
made  with  the  broad  needle  may  be  repeated  every  two 
or  three  days  until  the  prominence  of  the  staphyloma  is 
reduced. 

Treatment  of  Complete  Staphyloma  of  the  Cornea. — 
The  eye  being  lost  for  all  visual  purposes,  the  object  to  be 
accomplished  is  to  get  rid  of  the  unsightly  staphylomatous 
bulging,  and  to  enable  the  imtient  to  wear  an  artificial 
eye.  One  of  the  following  modes  of  treatment  may  be 
adopted : — 

1.  The  staphylomatous  eye  may  be  excised. 

2.  The  staphyloma  maybe  abscissed. 

3.  The  staphyloma  may  be  treated  by  seton. 

1.  The  Staphylomatous  Eye  ma,y  he  excised. — When 
the  bulging  is  large  and  unsightly,  and  causes  the  patient 
annoyance  from  the  obstruction  it  ofiers  to  the  free  move- 
ments of  the  lids  over  it,  and  there  is  reason  to  believe 
that  the  fundus  of  the  eye  is  tmhealthy,  this  is  the  best 
operation.    The  patient  will  recover  from  it  more  quickly 
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than  from  any  otber,  all  chance  of  future  trouble  is 
avoided,  and  an  artificial  eye  can  be  worn,  although  the 
deception  may  not  be  quite  so  complete  as  after  a  suc- 
cessful case  of  abscission  of  the  staphyloma. 

2.  The  Staphyloma  may  be  ahscissed. — There  are  two 
modes  of  thus  dealing  with  a  staphyloma. 

a.  The  bulging  portion  may  be  simply  abscissed,  and 
the  sclerotic  wound  be  left  to  close  by  granulation. 

0.  The  staphyloma  may  be  abscissed,  and  the  edges  of 
the  wound  of  the  sclerotic  be  brought  together  by  sutures 
after  the  manner  recommended  by  Mr.  Critchett. 

(a.)  For  the  simple  abscission  of  the  staphyloma,  the 
lids  should  be  first  separated  by  a  spring  speculum,  and 
a  puncture  made  with  a  broad  needle  at  its  margin, 
sufficiently  large  to  admit  one  blade  of  a  pair  of  scissors, 
when  with  a  few  snips  around  its  circumference  the 
whole  of  the  bulging  portion  is  removed.  Another  way 
of  abscissing  the  staphyloma  is  to  transfix  its  base  vnth 
a  Beer's  knife,  and  first  cutting  through  its  upper  half, 


The  dotted  lines  indicate  the  line  of  the  incision  to  be 
made  after  the  needles  have  been  introduced. 


then  to  seize  hold  of  the  detached  portion  with  a  pair  of 
forceps,  and  complete  the  abscission  of  the  remaining 
segment  either  with  the  knife  or  with  a  pair  of  scissors. 
The  speculum  is  then  to  be  removed,  and  a  pad  of  cotton 
wool  to  be  applied  firmly  with  a  bandage  over  the  closed 
lids. 
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(/3.)  Mr.  Critchett's  operation  for  abscission  of  the 
staphyloma  was  first  described  by  him  in  the  first  chapter 
of  vol.  iv.  of  the  '•  Royal  London  Ophthalmic  Hospital 
Reports."    The  following  is  a  brief  abstract  :— 

"  The  patient  being  placed  under  the  influence  of 
chloroform,  the  staphyloma  is  freely  exposed  by  means  of 
a  wire  speculum;  a  series  of  four  or  five  rather  small 
needles,  with  a  semicircular  curve,  are  passed  through 
the  mass  about  equidistant  from  each  other,  and  at  such 
points  as  the  lines  of  incision  are  intended  to  traverse,  as 
represented  in  fig.  8. 

"  These  needles  are  left  in  this  position,  with  both 
extremities  protruding  to  an  equal  extent  from  the 
staphyloma. 

"  The  next  stage  of  the  proceeding  is  to  remove  the 
anterior  part  of  the  staphyloma. 

"  My  usual  plan  is  to  make  an  opening  in  the  sclerotic, 
about  two  lines  in  extent,  just  anterior  to  the  tendinous 
insertion  of  the  external  rectus  with  a  Beer's  knife.  Into 
this  opening  I  insert  a  pair  of  small  probe-pointed  scis- 


Fig.  9  represents  the  appearance  of  the  eye  after  tlie 
operation  of  abscission  is  completed. 

sors,  and  cut  out  an  elliptical  piece  just  within  the  points 
where  the  needles  have  entered  and  emerged.  The 
needles,  armed  with  fine  black  silk,  are  then  drawn 
through,  each  in  its  turn,  and  the  sutures  are  carefully 
tied,  so  as  to  approximate  as  closely  as  possible  the 
divided  edges  of  the  sclerotic  and  conjunctiva.  The 
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operation  is  now  finished ;  the  speculum  may  be  removed 
so  as  to  allow  the  lids  to  close,  and  wet  lint  may  be 
applied  to  keep  the  parts  cool." 

Unless  this  operation  is  carefully  performed,  there  is 
apt  to  be  a  projecting  comer  at  one  or  both  of  the 
extremities  of  the  cicatrix.  Such  a  result  is  a  serious  im- 
pediment to  the  proper  fitting  of  an  artificial  eye,  and 
may  require  a  second  operation  to  remedy  it. 

Dr.  Liebreich  has  made  the  following  modification  in 
Mr.  Critchett's  operation  for  abscission  of  the  staphy- 
loma, with  the  view  of  preventing  the  possibility  of  the 
sound  eye  becoming  sympathetically  afiected  either  from 
the  immediate  efi^ects  of  the  operation,  or  from  changes 
which  may  afterwards  take  place  in  the  stump  of  the 
abscissed  globe.    He  first  introduces  a  needle  armed  with 
fine  silver  wire  through  the  opposite  corresponding  points 
of  the  sclerotic  immediately  behind  the  central  part  of  the 
staphyloma.    He  then  abscisses  the  staphyloma  in  the 
manner  described  at  page  59,  and  instantly  closes  the 
wound  teviporarily  by  giving  a  single  twist  to  the  silver 
wire.    He  next  passes  three  or  more  fine  silk  sutures 
thi'ough  the  adjacent  cut  edges  of  the  sclerotic  and  ties 
them  so  as  to  bring  the  parts  into  accurate  apposition. 
In  introducing  the  needles  he  does  not  allow  them  to  per- 
forate the  entire  substance  of  the  sclerotic,  but  only  to 
traverse  through  about  two-thirds  of  the  thickness  of  that 
coat,,  and  thus  to  confine  the  sutures  to  the  sclerotic 
without  permitting  them  to  penetrate  the  chamber  of  the 
eye.   Having  thus  brought  together  the  opposed  margins 
of  the  opening  made  by  the  alascission  of  the  staphyloma, 
without  including  any  portion  of  the  choroid  either  in  the 
sutures  or  between  the  lips  of  the  wound,  he  divides  with 
a  snip  of  the  scissors  the  silver  wire  suture  and  with- 
draws it. 

Abscission  of  the  staphyloma  should  never  be  per- 
formed where  there  is  reason  to  suspect  pre-existing 
disease  of  the  choroid  or  retina,  as  deep  heemorrhage  is 
likely  to  follow  the  removal  of  the  front  of  the  globe, 
which  may  necessitate  the  immediate  excision  of  the  rest 
of  the  eye. 

My  own  feeling  is  against  the  performance  of  this  ope- 
ration. I  prefer  the  complete  removal  of  the  globe  to  the 
abscission  of  the  front  of  it,  as  I  have  known  cases  in 
which  sympathetic  symptoms  have  arisen  in  the  sound 
eye  from  the  irritation  caused  by  the  recurrence  of  inflam- 
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mation  in  the  stump  of  the  one  which  had  been  ab- 
scissecl. 

3.  Treatment  of  Staphylovia  of  the  Cornea  by  Sefon. — 
For  the  purpose  of  reducing  the  bulge  of  the  staphyloma, 
so  that  an  artificial  eye  may  be  worn,  Von  Graefe  recom- 
mended that  a  silk  thread  seton  should  be  passed  through 
the  staphyloma,  with  the  view  of  inducing  a  suppurative 
inflammation,  and  a  subsequent  shrinking  of  the  globe.* 

In  from  sixteen  to  thirty-six  hours  after  the  introduc- 
tion of  the  thread,  an  acute  suppurative  choroiditis  will 
be  set  up,  with  chemosis  and  enlargement  of  the  globe, 
and  the  seton  is  then  to  be  withdrawn.  The  acute  symp- 
toms will  gradually  subside  in  from  three  to  eight  days, 
and  atrophy  of  the  globe  will  shoi-tly  follow. 

Ciliary  Staphyloma. — Anterior  Staphyloma  of  the  Scle- 
rotic— is  a  staphylojnatous  projection  of  the  sclerotic  in 


Fig.  10. 


Tlie  woodcut  represents  the  appearance  of  a  ciliary 
staphyloma  produced  by  a  blow  on  the  eye,  which 
had  caused  a  rupture  of  the  sclerotic  and  a  dislocation 
of  the  lens  beneath  the  conjunctiva.  With  that  eye  the 
patient  could  only  make  out  words  of  No.  20  of  Jaeger's 
test-types,  with  the  aid  of  a  3-inch  convex  glass. 


*  Archiv  fiir  Ophthal.,  vol.  ix.  part  ii.  p.  106-109. 
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the  ciliary  re^on  of  tlie  eye.  It  consists  of  a  series  of 
grape-like  bulgings,  with  such  a  thinning  of  the  sclerotic 
coat  that  the  dark  colour  of  the  ciliary  processes  with 
which  it  is  in  contact  is  distinctly  seen  through  it.  It 
may  be  limited  to  a  part,  or  it  may  involve  the  whole  of 
the  ciliary  region  of  the  eye. 

Ciliary  staphyloma  may  be  the  result  of  disease  or  in- 
jury. In  the  majority  of  cases  it  is  dependent  on  a 
chronic  irido-choroiditis,  accompanied  with  a  gradual 
wasting  of  the  sclerotic  in  the  immediate  vicinity  of  the 
ciliary  processes,  so  that  it  loses  its  normal  power  of  re- 
sisting the  outward  pressure  from  within  the  eye,  and 
slowly  yielding,  a  dark  irregular  nodulated  prominence 
is  developed.  As  the  direct  result  of  an  injury,  ciliary 
staphyloma  may  be  produced  by  a  rupture  of  the  sclerotic, 
and  especially  when  there  is  also  associated  with  it  an 
extensive  prolapse  of  the  iris  and  choroid,  as  is  repre- 
sented in  fig.  10. 

The  iwognosis  of  ciliary  staphyloma  is  ahvays  most 
unfavourable ;  even  when  shght,  there  is  considerable 
impairment  of  vision ;  but  the  danger  to  be  apjirehended 
is  that  it  wiU  increase,  and  as  it  enlarges  all  sight  will  be 
destroyed. 

Treatment. — When  a  ciliary  staphyloma  is  dependent 
on  disease,  no  matter  whether  it  has  originated  from  con- 
stitutional causes,  or  from  some  remote  injury  to  the  eye, 
it  may  frequently  in  its  early  stages  be  arrested  by  the 
operation  of  iridectomy.  It  is  the  only  remedy  from 
which  I  can  really  feel  satisfied  that  I  have  seen  any  de- 
cided benefit :  and  although  in  some  cases  it  may  fail  in 
accomplishing  the  desired  end,  yet  it  is  certainly  the  most 
successful  of  all  the  remedial  agents  I  have  known  prac- 
tised for  the  relief  of  this  disease.  By  reducing  the  ten- 
sion of  the  eye,  the  tendency  of  the  staphyloma  to  in- 
crease is  certainly  diminished,  and  in  some  instances 
comi^letely  stopped.  It  should  be  remembered  that  even 
though  the  tension  of  the  eye  at  tlie  time  of  the  operation 
may  be  normal,  yet  the  resisting  power  of  the  sclerotic 
has  been  lowered  by  disease,  and  that  by  lessening  the 
tension  which  exists,  the  condition  of  the  eye  is  improved. 

If,  however,  the  ciliary  staphyloma  is  produced  by  a 
rupture  of  the  sclerotic,  I  know  of  no  remedy.  The  sight 
which  such  an  eye  retains,  even  when  the  staphyloma  is 
small,  is  usually  very  limited ;  but  if  the  bulging  be  suffi- 
ciently large  to  interfere  with  the  free  movements  of  the 
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lid,  the  eye  is  generally  blind.  When  an  eye  thus  com- 
pletely lost  for  all  visual  purposes  is  unseemly  in  appear- 
ance, and  troubles  the  patient,  the  best  treatment  is  to 
tjxcise  it. 

Cyclitis,  or  inflammation  of  the  ciliary  body,  may 
arise — 

1.  From  an  injury  to  the  eye. 

2.  From  the  extension  to  the  ciliary  body  of  an  in- 

flammation of  the  iris  or  choroid. 

3.  From  constitutional  defects. 

Cyclitis,  like  iritis,  may  be  either  plastic,  serous,  or 
suppurative.  When  it  is  excited  by  an  injury,  cyclitis  is 
usually  either  serous  or  suppurative ;  when  it  is  due  to 
an  extension  of  sympathetic  or  syphiHtic  iritis  it  is  always 
plastic ;  but  when  it  is  caused  by  some  constitutional  de- 
fect, not  sypJdlitic,  it  is  mostly  serous. 

1.  Cyclitis  from  an  inj wry  to  the  eye  may  be  primary 
and  originate  simultaneously  with  iritis  as  the  immediate 
result  of  the  injury,  or  it  may  be  secondary  to  an  inflam- 
mation of  the  iris  which  the  injury  has  excited. 

The  injuries  which  are  most  liable  to  produce  cyclitis 
are  penetrating  or  incised  wounds  in  the  ciliary  region, 
the  lodgment  of  a  foreign  body  within  the  eye,  a  disloca- 
tion of  the  lens,  or  the  forcible  removal  of  a  piece  of  opaque 
capsule,  especially  if  during  the  oiDcration  any  drag  has 
been  made  on  the  ciliary  processes. 

Symptoms. — Pain  in  the  ciliary  region,  with  marked 
tenderness  on  pressure ;  a  pinkish  zone  around  the  cornea 
from  distension  of  the  ciliary  vessels,  photophobia  and 
lachrymation,  and  turbidity  of  the  vitreous  from  inflam- 
matory exudations  into  it  from  the  ciliary  processes. 
After  wounds  in  the  ciliary  region  large  masses  of  lymph 
or  pus  may  be  frequently  seen  with  the  unaided  eye,  lying 
behind  and  to  one  side  of  the  lens.  The  iris  always  par- 
ticipates in  the  inflammation  even  when  the  disease  ori- 
ginates in  the  ciliary  body,  its  striae  become  indistinct  and 
its  colour  changed,  the  pupil  sluggish  or  inactive,  and 
posterior  synechias  are  formed ;  the  aqueous  grows  serous 
and  turbid,  and  there  is  frequently  hypopion.  The  sight 
is  greatly  impaired,  and  the  tension  of  the  globe  is  often 
increased. 

2.  Cyclitis  from  the  extension  to  the  ciliary  body  of  an 
inflammation  of  the  iris  or  choroid. — Inflammation  of  the 
iris,  produced  either  by  injury  or  disease,  may  spread  first 
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to  the  ciliary  body  and  then  to  the  choroid ;  and  in  like 
manner  an  inflammation  which  has  started  in  the  choroid 
may  by  extension  give  rise  to  cyclitis  and  iritis. 

This  secondary  cyclitis  is  always  a  very  severe  comj^li- 
cation  of  the  original  disease,  and  frequently  leads  to  the 
complete  loss  of  the  eye.  It  is  often  induced  by  syphilitic 
inflammation  of  the  iris  or  choroid ;  it  also  frequently  fol- 
lows traumatic  iritis,  and  it  thus  becomes  one  of  the  causes 
of  failure  after  the  operation  for  extraction  of  cataract. 

The  Symptoms  are  similar  to  those  described  in  the 
preceding  section,  but  in  this  secondary  form  of  cyclitis 
the  advent  of  the  extension  of  the  inflammation  to  the 
ciliary  body  is  marked  by  an  addition  to  the  severity  of 
the  jjre-existing  symptoms  ;  there  is  increased  vascularity, 
photophobia  and  lachrymation,  pain  in  the  ciliary  region, 
which  is  increased  by  pressure,  and  frequently  also  an 
increased  tension  of  the  globe. 

3.  Cyclitis  from  constitutional  defects. — Under  this 
heading  I  do  not  include  the  secondary  cyclitis  which  may 
arise  from  an  extension  of  an  iritis  or  choroiditis  produced 
by  any  constitutional  cause.  I  refer  only  to  a  special 
class  of  cases  in  which  the  cyclitis  occurs  as  a  primary 
disease  and  seems  to  be  always  due  to  some  constitutional 
defect,  such  as  great  debility,  exhaustion  from  mental 
anxiety  or  overwork,  anasmia,  monorrhagia,  profuse  leu- 
corrhoea  and  amenorrhoea.  This  form  of  cyclitis  is  a  com- 
paratively rare  affection,  but  it  is  sufficiently  frequent  to 
deserve  careful  study  as  it  is  very  destructive  to  the  eye. 
The  patients  whom  I  have  seen  have  been  generally  women, 
and  the  causes  have  been  usually  menorrhagia,  profuse  leu- 
corrhoea,  and  amenorrhoea.  I  have  however  met  with  a 
few  cases  of  this  affection  in  men,  and  in  them  the  disease 
has  been  clearly  referrible  to  nervous  exhaustion  from 
overwork  combined  with  great  mental  anxiety.  In  all  the 
cases  the  disease  has  been  tedious  in  its  course,  extending 
often  over  many  months,  very  recurrent,  and  but  slowly 
amenable  to  treatment. 

Symptoms. — The  disease  usually  commences  on  one 
side  of  the  cornea  in  the  ciliary  region  with  a  small  patch 
of  a  purplish-red  colour  closely  resembling  episcleritis. 
This  gradually  extends  and  soon  a  bluish-red  halo  exactly 
corresponding  with  the  ciliary  region  surrounds  from  one- 
third  to  the  entire  circumference  of  the  cornea.  When 
only  a  portion  of  the  region  surrounding  the  cornea  is 
affected  the  purplish-red  shades  off  at  each  extremity  into 
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tlie  colour  of  the  rest  of  the  eye,  which  is  in  some  cases 
unduly  vascular,  in  others  almost  of  the  normal  whiteness. 
The  margin  of  the  cornea  corresponding  to  the  deep  red 
zone  is  slightly  blurred  and  indistinct,  and  seems  to  blend 
with  the  sclerotic.  In  some  cases  the  whole  surface  of  the 
eye  is  red,  but  the  peculiar  purplish  tint  which  corre- 
sponds with  the  ciliary  region  is  alwa;ys  distinct  and 
serves  to  mark  well  the  nature  of  the  afiection.  As  the 
disease  progresses  the  iris  becomes  involved,  the  aqueous 
grows  serous,  and  there  is  occasionally  hypopion.  The 
sight  is  impaired,  in  some  cases  to  a  great  extent,  and  the 
tension  of  the  globe  is  frequently  increased.  If  the  disease 
continue  unchecked  the  sight  will  be  entirely  destroyed 
and  the  eye  will  ultimately  become  soft.  Through  all  the 
stages  of  the  disease  there  is  pain  in  the  eye,  varying  in 
degree  from  tenderness  to  a  dull  heavy  aching ;  there  is 
frequently  also  pain  in  the  brow  and  down  the  inner  side 
of  the  nose. 

Prognosis  of  Gyclitis. — 1.  When  cyclitis  is  due  to  an  ex- 
tension of  the  inflammation  from  the  iris  or  choroid  it  may, 
under  judicious  treatment,  subside,  but  it  must  always  be 
regarded  as  a  very  serious  complication.  2.  When,  how- 
ever, it  ai'ises  from  an  injury,  the  prognosis  is  very  un- 
favourable ;  if  the  inflammation  subside  under  treatment, 
the  eye  generally  becomes  soft,  and  partially  shrinks,  and 
all  sight  is  destroyed ;  the  great  danger  to  be  feared  is 
lest  while  endeavouring  to  save  the  injured  eye,  the  other 
should  become  sympathetically  afiected.  3.  When  cyclitis 
is  caused  by  some  constitutional  defect,  as  mentioned  in 
the  last  section,  it  is  generally  very  tedious,  but  ultimately 
•  amenable  to  treatment.  There  are,  however,  occasionally 
cases  in  which  the  disease  resists  all  remedies  and  the 
eye  is  lost. 

Treatment  of  Cyclitis. — When  cyclitis  is  secondary  and 
proceeds  from,  iritis  or  choroiditis,  the  treatment  recom- 
"  mended  in  the  sections  devoted  to  these  diseases  must  be 
followed.  When,  however,  it  is  caused  by  an  injury,  no 
special  medicinal  treatment  will  be  of  service.  At  the 
commencement  of  the  attack,  leeches  should  be  applied  to 
the  temple,  and  warm  belladonna  fomentations  (F.  8),  to 
the  eye,  and  in  the  intervals  between  the  applications, 
the  eye  may  be  kept  at  rest  by  a  slight  compress  and 
bandage.  If  this  should  fail  to  give  relief,  a  fold  of  linen, 
wet  wi'th  the  belladonna  lotion,  may  be  laid  over  the  closed 
lids.   The  bowels  should  be  freely  acted  on  by  a  purgative, 
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and  if  the  pain  is  severe  opiates  should  be  given  at  bed- 
time. The  strength  of  the  patient  must  be  maintained  by 
a  liljeral  diet,  and  a  moderate  amount  of  stimulants  may 
be  allowed.  If  necessary,  tonics  of  quinine  or  bark  should 
be  prescribed.  The  i-esults,  however,  of  cycHtis  proceed- 
ing from  injury  are  so  unfavourable,  both  as  respects  the 
injured  eye  and  the  risk  to  which  the  sound  one  is  exposed 
from  sympathy,  that  if  the  inflammation  does  not  yield 
rapidly  to  treatment  I  would  strongly  urge  the  removal 
of  the  globe,  and  this  especially  if  the  accident  be  a  wound 
in  the  ciliary  region. 

When  cyclitis  arises  from  some  constitutional  defect, 
the  treatment  must  be  directed  to  the  special  cause  in 
each  individual  case.    If  it  proceed  from  exhaustion  due 
to  overwork  or  mental  fatigue,  rest  must  be  given  to  the 
patient,  and  tonics  of  iron,  quinine,  or  bark  combined  with 
the  mineral  acids  and  in  some  cases  with  small  doses  of 
liquor  strychnia  (F.  66,  69,  71).    If  the  disease  be  caused 
by  functional  menorrhagia  the  mineral  acids  with  tinc- 
ture of  cinnamon  (F.  61)  will  be  often  found  beneficial, 
or  should  these  fail,  small  repeated  doses  of  the  fluid 
extract  of  ergot  (F.  63)  will  frequently  aff'ord  relief. 
When  there  is  profuse  leucorrhoea  the  tincture  of  the 
perchloride  of  iron  with  dilute  hydrochloric  acid,(F.  75) 
or  with  quinine  (F.  71)  will  generally  do  good.    If  ame- 
nori-hoea  be  the  cause  of  the  cyclitis  means  must  be  taken 
to  restore  the  uterine  functions  and  the  iodide  of  potas- 
sium with  ammonia  (F.  83),  or  the  iodide  and  bromide  of 
potassium  with  iron  (F.  82),  or  the  borax  mixture  (F.  62), 
may  be  tried.    In  all  such  cases  the  bowels  should  be 
made  to  act  regularly  and  rather  freely,  and  for  this 
puqjose  small  doses  of  the  decoct,  aloes  with  gentian 
(F.  91)  or  the  pil.  aloes  cum  jalapa  (F.  95),  or  the  pil. 
aloes  cum  nuce  vomica  (F.  96),  may  be  given  as  often  as 
may  be  found  necessary.  Half  a  small  tumblerful  of  Fried- 
richshall  water  taken  with  the  same  quantity  of  warm 
water  whilst  dressing  in  the  morning  often  acts  in  a  very 
satisfactory  manner,  and  may  be  repeated  every  or  every 
other  morning  if  required.    If  the  eye  should  become  in- 
creased in  tension  an  iridectomy  should  be  performed ; 
and  I  would  even  advise  an  iridectomy  if  the  eye  has 
passed  the  stage  of  increased  tension  and  has  begun  to 
soften,  provided  the  cyclitis  still  continued. 

Episcleritis  is  a  small  diffuse  swelling  beneath  the 
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conjunctiva,  usually  on  the  temporal  side  of  the  cornea, 
and  near  the  insertion  of  the  recti  muscles.  It  has  a 
smooth  surface  and  is  of  a  dusky  red  colour,  and  is  ap- 
parently caused  by  some  plastic  effusion  on  the  sclerotic. 
There  is  generally  some  redness  of  the  conjunctiva  imme- 
diately over  it,  and  sometimes  chemosis.  The  dark  hue 
of  the  swelling  seems  due  to  its  being  supplied  by  the 
deep  subconjunctival  vessels  which  in  some  cases  may  be 
seen  running  up  to  it.  The  affection  appears  to  be  local 
and  confined  to  one  side  of  the  cornea.  The  degree  of 
suffering  it  produces  is  very  variable.  In  some  patients 
I  have  seen  considerable  irritation,  with  severe  neuralgic 
pain  in  the  eye  ;  whilst  in  others  the  only  annoyance  has 
been  the  disfigurement  which  the  bloodshot  appearance 
has  produced.  The  disease  is  generally  very  tedious  in  its 
course,  and  frequently  recurrent.  For  a  time  the  swelling 
seems  to  increase  in  size  and  redness ;  it  then  gradually 
fades  in  colour,  diminishes,  and  ultimately  disappears. 

Treatment. — When  there  is  no  irritation,  a  mild  stimu- 
lating application  to  the  eye  does  the  most  good,  and  the 
guttffi  zinci  chlorid.  (F.  19),  or  the  guttse  zinci  sulphatis 
(F.  20)  majr  be  ordered  twice  a  day.  If,  however,  there  is 
photophobia  and  lachrymation,  the  guttae  atropi^  (F.  13) 
or  the  lotio  belladonna3  should  be  prescribed.  The  state 
of  health  should  be  carefully  inquired  into,  and  if  any 
irregularity  of  the  functions  of  any  of  the  organs  be  de- 
tected, suitable  medicines  should  be  prescribed.  In  some 
cases  I  have  found  benefit  from  the  administration  of  the 
iodide  of  potassium,  given  either  with  an  alkali  (F.  80),  or 
with  small  doses  of  iron  (F.  81),  according  to  the  require- 
ments of  the  patient. 

INJURIES  OF  THE  CORNEA  AND  SCLEROTIC. 

FoKEiGN  Bodies  on  the  Cornea  or  on  the  Conjunctiva 

LINING  THE  LiDS  : — 

8 ijnqjtoms . — Great  iiTitability  of  the  eye  accomjjanied 
by  a  copious  flow  of  tears ;  an  almost  absolute  inability 
to  raise  the  upper  eyelid  and  face  the  light ;  and  a  dis- 
tinct feeling  of  grittiness  as  if  something  were  in  the  eye. 
Thes  uddenness  of  the  attack  and  the  exposure  to  which 
the  eye  has  been  subjected  are  also  points  to  be  noted. 

Treatment. — To  examine  an  eye  which  is  suspected  to 
be  suffering  from  the  presence  of  a  foreign  body,  the 
patient  should  be  made  to  sit  in  a  chair  with  his  face  to- 
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wards  a  window,  so  that  a  good  light  may  fall  upon  the 
eye.  The  lower  lid  should  be  first  drawn  down,  and  if 
any  particle  of  dust  or  chip  of  iron  is  seen,  it  can  be  readily 
removed.  Next  the  cornea  should  be  carefully  scanned 
over,  by  turning  the  head  of  the  patient  in  difierent  posi- 
tions, so  as  to  cause  the  light  to  fall  obliquely  on  the  eye, 
first  on  one  part  of  its  surface,  and  then  upon  another; 
or  by  using  a  two-inch  focus  convex  lens  a  column  of  light 
may  be  directed  over  the  cornea,  so  as  to  illumine  each 
portion  of  it  in  succession.  Often  it  is  exceedingly  diffi- 
cult to  detect  a  fine  spiculum  of  steel,  or  a  fragment  of 
glass,  or  indeed  any  minute  shining  substance  which  may 
have  been  impacted  on  the  cornea.  In  cases  of  doubt  or 
difficulty  the  question  may  be  settled  by  taking  the 
patient  into  a  darkened  room  and  examining  the  corneal 
surface  by  oblique  illumination  with  ophthalmoscopic 
light.  Should  the  cornea  be  free,  the  under  surface  of 
the  upper  lid  should  be  then  examined. 

To  evert  the  uiyioer  lid,  the  surgeon,  standing  behind  the 
head  of  the  patient,  seizes  with  his  left  finger  and  thumb 
the  lashes  of  the  eyelid,  and  drawing  them  slightly  away 
from  the  globe,  he  at  the  same  moment  with  his  right  hand 
presses  the  end  of  a  probe  on  the  integument  of  the  lid 


Fio.  II. 


downwards  and  forwards,  so  as  to  tilt  the  upper  edce  of 
the  tarsal  cartilage  downwards,  and  by  this  manoeuvre 
to  evert  it.    One  finger  of  the  left  hand  is  then  made  to 
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press  gently  the  turned-up  edge  of  the  lid  against  the 
brow,  to  maintain  it  in  its  everted  state,  and  the  patient 
is  told  to  look  down  so  as  to  expose  as  fully  as  possible 
the  oculo-palpebral  fold  of  mucous  membrane  which  ex- 
tends from  the  posterior  edge  of  the  cartilage  on  to  the 
eye,  as  shown  in  fig.  11.  The  under  surface  of  the  lid 
thus  exposed  may  be  then  carefully  inspected,  and  the 
cause  of  the  irritation^  if  any  is  found,  be  removed. 

If  the  foreign  body  is  not  deeply  buried,  but  is  either 
lying  on  the  surface,  or  slightly  sunk  into  the  epithelium 
.of  the  cornea  or  conjunctiva  of  the  lids,  it  may 
be  easily  removed  by  a  spud  (fig.  12),  or  by  a    Fjg.  12. 
broad  needle.  n 

If  the  foreign  body  is  htiried  deeply  in  the  cor- 
neal tissue,  a  broad  needle  should  be  passed  into, 
but  without  penetrating  the  cornea :  inserting  it 
just  by  the  side  of  the  object,  it  should  be  made 
to  traverse  the  corneal  lameUae  until  the  broad 
part  of  the  blade  is  behind  the  foreign  body, 
when,  by  thus  giving  a  firm  support  upon  which 
to  act,  another  needle  may  be  fearlessly  used  to 
pick  gently  from  the  surface  until  it  reaches  the 
object,  which  can  then  be  lifted  away.  Should, 
however,  the  foreign  body  have  so  deeply  pene- 
trated the  cornea  that  it  is  feared  any  attempts  to  reach 
it  from  its  surface  may  end  in  pushing  it  into  the  ante- 
rior chamber,  a  broad  needle  should  be  passed  into  the  an- 
terior chamber  and  pi'essed  against  the  inner  surface  of  the 
cornea  immediately  behind  the  foreign  body,  and  carefully 
and  steadily  held  in  this  position,  whilst  the  surgeon, 
with  another  needle,  scrapes  through  the  cornea,  layer 
after  layer,  until  he  reaches  it. 

Having  removed  the  foreign  body,  one  or  two  drops  of 
olive  or  castor  oil  may  be  dropped  into  the  eye.  The  eyes 
should  not  be  used  for  two  or  three  days,  and  if  there  is 
pain,  or  a  continuance  of  the  irritation  excited  by  the 
foreign  body,  two  or  three  leeches  should  be  applied  to 
the  temple,  and  the  eye  fomented  with  hot  water  or  de- 
coction of  poppy  heads  or  belladonna  (F.  8,  9). 

When  the  foreign  body  has  been  allowed  to  remain  for 
some  days  embedded  in  the  cornea,  it  frequently  lights  up 
a  halo  of  inflammation  around  it,  which  may  extend  until 
it  includes  the  whole  or  the  greater  part  of  the  corneal 
tissue.  The  epithelium  of  the  cornea  immediately  around 
the  foreign  paz-ticle  becomes  first  whitened  and  swollen,  the 
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foreign  body  is  loosened  from  its  bed,  and  if  not  buried, 
too  deeply  in  the  corneal  tissue,  may  be  detached,  and 
washed  away  by  the  tears  to  the  inner  comer  of  the  eye. 
But  while  tiiese  changes  are  going  on  in  the  cornea,  the 
vascularity  of  the  eye  is  increased,  a  zone  of  red  vessels 
is  seen  around  the  cornea,  and  the  eye  is  very  intolerant 
of  light.  Generally  all  these  symptoms  subside  after  the 
foreign  body  has  been  removed,  whether  it  be  by  the 
surgeon,  or,  as  in  some  cases,  by  the  natural  reparative 
efforts  of  the  eye ;  but  occasionally  the  inflammation  of 
the  cornea  which  the  foreign  body  has  lighted  up  is. 
severe  and  difficult  to  arrest,  and  even  when  cured  leaves 
behind  it  a  nebula  which  impairs  the  vision  of  the  eye. 

Abkasions  of  the  Coknea. — An  abrasion  of  the  cornea 
is  the  forcible  removal  of  a  portion  of  the  epithelium  from 
its  surface.    It  is  always  the  result  of  an  injury. 

Symintoms. — Immediately  after  the  accident  there  is 
photophobia,  great  lachrymation,  and  conjunctival  red- 
ness, with  a  feeling  as  if  a  foreign  body  were  in  the  eye. 
Ou  examination  of  the  eye  before  a  good  light,  the  a.bra- 
sion  will  be  recognised  by  the  glistening  facet,  which  will 
be  seen  at  the  part  where  the  cornea  has  been  denuded  of 
its  epithelium. 

Prognosis. — Favourable  in  a  healthy  person  ;  but  in  a 
delicate  or  exhausted  patient,  ulceration  of  the  cornea, 
diffuse  suppurative  corneitis,  and  ultimate  loss  of  the  eye, 
may  be  caused  by  this  apparently  slight  accident.  Abra- 
sions of  the  cornea  frequently  occur  in  mothers  who  are 
suckling ;  the  child  unco7isciously  claws  at  the  eye,  and 
scratches  off  a  little  of  the  epithelium  from  the  cornea. 
As  the  health  of  the  mother  during  lactation  is  often 
very  unfavourable  for  the  repair  of  injuries,  very  severe 
inflammation  may  follow,  which  may  lead  to  complete 
destruction  of  the  eye. 

Treatment. — If  there  is  a  simple  abrasion  of  the  cornea, 
and  the  patient  is  seen  soon  after  the  accident,  a  drop  of 
castor  or  olive  oil,  or  cream  dropped  into  the  eye,  will 
often  give  temporary  relief,  and  may  be  repeated  every 
two  or  three  hours  for  the  first  day  or  two.  Gently 
closing  the  eye  and  applying  over  it  a  cotton-wool  com- 
press with  a  single  turn  of  a  soft  roller  will  give  great 
ease,  by  effectually  excluding  the  eye  from  light,  and  by 
preventing  the  up  and  down  movement  of  the  lid,  which 
serves  to  irritate  the  abraded  surface.    If  the  eye  is  very 
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painful,  the  bandage  may  be  removed  three  or  fonr  times 
during  the  day,  whilst  the  eye  is  bathed  with  hot  water, 
or  with  a  decoction  of  poppy-heads,  and  two  leeches  may 
be  applied  to  the  temple.  If  untoward  symptoms  come 
on,  such  as  ulceration  or  abscess  of  the  cornea,  warmth 
and  soothing  remedies  are  still  best  suited.  A  warm 
belladonna  fomentation  (F.  8)  may  be  used,  frequently 
applying  it  to  the  eye  with  a  hollow  sponge,  so  as  to 
steam  it,  and  thus  relax  and  soothe  the  intlamed  parts. 
In  addition  to  this,  two  or  three  drops  of  a  solution  of 
atropine,  gr.  1  ad  aquae  3  1,  may  be  dropped  twice  a  day 
into  the  .eye.  If  the  aqueous  grows  turbid,  and  hypopion 
follows,  tapping  the  anterior  chamber  with  a  fine  needle, 
and  letting  off  the  aqueous,  will  often  do  good. 

When  abrasions  of  the  cornea  take  on  these  unfavour- 
able symptoms,  as  they  frequently  do,  it  is  usually  on 
account  of  some  condition  of  the  patient's  health  specially 
unfavourable  for  the  repair  of  injuries.  Too  great  ple- 
thora, anaemia,  a  constitution  broken  by  drink  and  rough 
living,  or  one  enfeebled  from  some  exhausting  cause, 
such  as  suckling,  may  retard  recovery  or  induce  symptoms 
dangerous  to  the  eye.  Such  conditions  of  system  must 
regulate  our  constitutional  treatment.  In  the  one  class 
of  cases  moderate  antiphlogistic  treatment  will  be  called 
for,  whilst  in  the  other,  the  patient  must  be  propped  up 
by  stimulants,  and  all  irritation  be  allayed  by  sedatives. 
Opiates  in  these  cases  are  of  the  greatest  service,  and  a 
few  minims  of  the  Uq.  opii  sedativ.  combined  with  liq. 
cinchonas  given  three  or  four  times  a  day  will  sometimes 
completely  change  the  character  of  the  inflammation, 
and  induce  a  healthy  action  and  a  speedy  recoveiy. 
If  it  should  be  preferred  to  give  the  opiate  in  one  dose 
at  night,  it  should  be  sufficient  in  quantity  to  produce 
sleep,  as  a  single  moderate  dose  will  excite  rather  than 
tranquillize. 

PENETRATINrx  WOTJNDS  OF  THE  CORNEA  AND  ScLEROTIC. — 

A  small  incised  wound  of  either  the  cornea  or  sclerotic, 
provided  none  of  the  other  textures  of  the  eye  are  injured, 
is  almost  harmless ;  it  rapidly  heals,  and  no  after  incon- 
venience is  experienced.  We  have  evidence  of  this  in  the 
numerous  operations  on  the  eye,  and  especially  in  those 
for  cataract  and  iridectomy.  Wounds,  however,  which 
are  produced  by  accident,  are  generally  complicated  by 
either  contusion,  haemorrhage,  prolapse  of  the  iris,  lacera- 
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tion  of  the  lens  capsule,  or  loss  of  vitreous ;  and  some- 
times by  all  these  casualties  together.  The  danger  of  a 
corneal  wound  is  immensely  increased  if  it  should  extend 


Fig.  13. 


Fig.  13  represents  an  eye  with  a  gaping  wound  of  the  scle- 
rotic, which  was  successfully  treated  with  a  fine  suture.  The 
patient  came  under  my  care  at  the  Royal  London  Ophthalmic 
Hospital,  in  March,  1869,  a  few  hours  after  he  had  met  with 
the  following  accident : — Whilst  engaged  breaking  stones,  a 
fragment  of  stone  flew  up,  and  struck  him  on  the  left  eye, 
causing  a  jagged  wound  in  the  sclerotic  in  the  lower  part 
of  the  eye,  at  a  short  distance  from  the  cornea.  There  had 
been  evidently  an  escape  of  a  small  quantity  of  vitreous.  The 
wound  presented  the  appenrance  represented  in  the  wood- 
cut; it  was  gaping,  and  its  lower  edge  was  prominent,  and 
stood  away  from  the  upper  margin,  which  was  somewhat 
depressed.  From  the  man's  account  it  was  clear  that  there 
was  no  particle  of  stone  lodged  within  the  eye. 

As  it  was  impossible  to  bring  the  edge  of  the  wound 
together  without  a  suture,  I  introduced  a  single  thread  through 
the  points  marked  in  the  drawing,  and  brought  the  divided 
parts  into  apposition.  The  patient  progressed  most  favour- 
ably, and  the  wound  completely  united ;  the  presence  of  the 
stitch  produced  no  irritation. 

into  the  ciliary  region,  as  there  is  then  great  risk  of  the 
other  eye  becoming  affected  with  sympathetic  ophthalmia. 
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Perforating  wounds  in  the  sclerotic  are  much  more 
fatal  to  the  eye  than  similar  wounds  in  the  cornea  ;  they 
are  more  difficult  to  heal,  and  they  will  occasionally  remain 
patulous,  and  this  especially  if  the  cut  be  in  the  lower 
region  of  the  eye,  and  there  has  been  a  loss  of  vitreous  at 
the  time  of  the  accident. 

This  occasional  incapacity  to  unite  is  due  to  the  con- 
tinued gaping  of  the  wound,  caused  partly  by  the  rigid 
cup-like  sclerotic  being  unable  to  adapt  itself  to  the 
sudden  diminution  of  bulk  induced  by  an  escape  of 
vitreous ;  and  partly  also  by  the  continued  draining  of 
the  vitreous  through  the  wound,  which  tends  to  keep  the 
cut  edges  aj^art  by  preventing  the  eye  from  being  again 
plumped  out  by  an  abundant  secretion  of  aqueous.  If, 
however,  the  wound  in  the  sclerotic  be  closed  by  a  fine 
suture,  and  the  escape  of  vitreous  be  thus  arrested,  union 
will  at  once  take  place. 

The  suture  should  be  of  the  finest  silk,  to  each  end  of 
which  a  small  needle  should  be  fastened  so  as  to  allow  of 
the  silk  being  drawn  through  each  edge  of  the  wound 
separately,  and  from  within  outwards. 

General  Treatment. — The  primary  treatment  must  be 
soothing ;  the  patient  should  be  kept  in  a  subdued  light, 
and  the  injured  eye  should  be  closed,  and  a  compress 
bandage  (F.  2)  applied  over  the  lids.  Two  or  three 
leeches  should  be  applied  to  the  temple,  thus  anticipating 
rather  than  waiting  for  any  excessive  action  which  may 
arise,  and  one  or  two  drops  of  a  solution  of  atropine 
(F.  13)  should  be  dropped  mto  the  eye  twice  a  day,  each 
time  the  compress  is  readjusted.  After  a  few  days  the 
compressing  bandage  may  be  discontinued,  and  warm  or 
cold  applications  to  the  eye  may  be  substituted  in  accor- 
dance with  the  feelings  of  the  patient.  Belladonna  may 
be  used  either  in  the  form  of  a  cold  lotion  or  a  warm 
fomentation. 

The  Constitutional  Treatment  will  vary  somewhat  with 
the  condition  of  the  patient.  It  must,  however,  be 
remembered  that  afiections  of  the  cornea,  even  though 
they  are  traumatic,  will  not  bear  much  depletion.  The 
inflammation  which  follows  such  injuries  is  reparative  in 
its  action,  and  requires  to  be  watched  and  kept  from  ex- 
ceeding its  proper  limits,  rather  than  that  means  should 
be  taken  completely  ^o  check  it,  as  the  part  may  perish 
from  a  want  of  vital  action,  as  well  as  from  an  excess  of 
energy. 
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If  the  patient  is  robust,  a  brisk  purgative  (F.  99 — 101) 
may  be  prescribed,  with  some  saline  or  diaphoretic  medi- 
cine (F.  56,  57).  A  regular  antiphlogistic  course  is  seldom 
if  ever  required.  A  moderate,  well-regulated  diet,  the 
avoidance  of  more  stimulants  than  the  case  demands, 
and  rest  both  to  the  eyes  and  body,  place  the  patient  in 
the  condition  most  favourable  for  recovery.  Pain  in  the 
eye  sufficient  to  prevent  sleep  should  be  relieved  by  opiates, 
taking  care  at  the  same  time  that  there  is  a  regular  daily 
action  of  the  bowels. 

In  deHcate  and  feeble  patients  it  may  be  necessary  to 
order  from  the  very  commencement  a  liberal  diet  and  a 
certain  amount  of  stimulants;  and  to  prescribe  tonics, 
such  as  the  mineral  acids  with  cinchona,  or  quinine  (F. 
66,  69),  combining  a  few  minims  of  liq.  opii  with  each 
dose,  to  allay  the  constant  irritability  which  injuries  to 
the  cornea  often  excite  in  such  patients ;  or  the  opiate 
may  be  given  in  one  full  dose  at  bedtime. 

For  wounds  of  the  cornea  complicated  with  i:)rolapse  of 
the  iris,  or  wound  of  the  lens,  see  articles  Prolapse  of  the 
Iris,  and  Traumatic  Cataract. 

EUPTURE  OF  THE  EyE  THROUGH  THE  SCLEROTIC. — This 

is  the  most  severe  injury  that  can  happen  to  the  eye.  It 
either  destroys  the  eye  at  once,  or  else  so  impairs  it  that 
it  seldom  sufficiently  recovers  to  be  of  much  service.  It 
is  usually  caused  by  blows  on  the  eye  with  the  fist,  or 
with  some  blunt  or  semi-blunt  instrument,  or  by  the 
patient  falling  and  striking  his  eye  against  some  project- 
ing object.  The  exact  spot  at  which  the  eye  will  burst 
depends  partly  on  the  situation  of  the  point  which  re- 
ceives the  force  of  the  blow ;  still  the  locality  in  which  the 
rupture  takes  place  is  so  frequently  the  same  that  the 
coincidence  must  be  due  to  more  than  mere  accidental 
circumstances. 

The  split  in  the  sclerotic  is  almost  invariably  near  the 
margin  of  the  cornea,  following  somewhat  the  direction 
of  its  curvature,  about  one-sixteenth  to  one-eighth  of  an 
inch  distant  from  it,  and  immediately  anterior  to  the  ia- 
sertion  of  the  recti  muscles.  The  rent  most  commonly 
occurs  in  the  horizontal  diameter  and  upper  region  of  the 
eye,  in  a  line  extending  inwards  from  between  the  margin 
of  the  cornea  and  the  superior  rectus  as  shown  in  fig.  14. 
The  next  most  frequent  site  is  towards  the  inner  side,  be- 
tween the  cornea  and  the  internal  rectus.    It  is  com- 
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paratively  seldom  that  it  occurs  to  the  lower  or  oiiter  side 
of  the  cornea.  If  the  rent  be  either  to  the  inner  or  the 
outer  side  of  the  cornea,  the  split  is  more  or  less  vertical, 
thus  following  the  curve  of  the  cornea. 

The  cornea  itself  may  be,  and  is  frequently,  ruptured 
by  blows  on  the  eye;  but  the  injury  when  confined  to 
the  cornea  is  usually  less  severe  and  the  result  less  dis- 
astrous than  when  the  rent  is  through  the  sclerotic.  A 
blow  to  rupture  the  sclerotic  must  be  direct  or  nearly  so, 
and  inflicted  with  great  force ;  whereas  a  side  or  glancing 
one  will  split  the  cornea. 

In  rupture  of  the  sclerotic,  the  injury  is  unfortunately 
not  confined  to  the  laceration  only  of  this  coat.  The 


Fig.  14. 


Fig.  14  represents  the  appearance  of  an  eye  which  had 
been  ruptured  through  the  sclerotic.  Three  weeks  before 
applying  at  the  hospital,  the  patient  fell  on  a  fender  and 
struck  the  right  eye.  There  was  a  dark  cicatrix  in  the  upper 
and  inner  region  of  the  eye,  marking  the  extent  of  a  rupture 
in  the  sclerotic.  The  upper  half  of  the  iris  was  wanting, 
having  been  carried  away  by  the  lens,  which  had  been  ex- 
truded through  tlie  rent  in  the  sclerotic  at  the  time  of  the 
injury.  A  clot  of  blood  occupied  the  pupil,  so  that  the  fundus 
could  not  be  lighted  up  for  ophtiialmoscopic  examination. 
The  poor  fellow  had  already  lost  the  sight  of  the  left  eye, 
from  a  blow  six  years  previously,  which  had  apparently  rup- 
tured the  globe. 


force  which  is  required  to  produce  it  is  so  great  that  all 
the  tissues  within  the  eye  suffer  more  or  less.   A  portion 
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of  tlie  iris  is  often  prolapsed  through  the  wound,  and  in 
some  cases  the  greater  part  or  even  the  whole  of  the  iris 
is  detached  and  shot  out  with  the  len3._  The  lens  is 
usually  dislocated; — most  frequently  it  is  jerked  out 
through  the  wound,  and  escaj)es  imnoticed. 

There  is  generally  free  hismorrhage  from  the  different 
structures  of  the  eye  involved  in  the  injury.  From  the 
torn  iris  and  ciliary  processes  blood  is  usually  effused 
into  the  anterior  chamber  and  into  the  vitreous :  and 
from  the  ruptured  choroidal  vessels  blood  clots  are 
formed  between  the  choroid  and  retina,  and  frequently 
also  between  the  choroid  and  sclerotic.  Vitreous  humour 
may  escape  from  the  wound  at  the  time  of  the  accident, 
and  occasionally  in  a  sufficient  quantity  to  cause  a  partial 
collapse  of  the  globe. 

Prognosis. — Oar  prognosis  in  cases  of  rupture  of  the 
eye  must  always  be  very  unfavourable ;  the  wound  is  a 
contused  and  lacerated  one — the  most  unfavourable  for 
primary  union — and  it  is  in  the  ciliary  region,  the  part  of 
the  eye  worst  suited  for  the  reception  of  injuries. 

There  are,  however,  cases  in  which  a  certain  amount  of 
sight  is  regained  after  a  rupture  of  the  globe  through  the 
sclei'otic,  and  in  my  work  on  "  Injuries  of  the  Eye"  I  have 
recorded  the  history  of  patients  who  after  a  rupture  of 
the  globe  and  dislocation  of  the  lens  from  the  eye  have 
recovered  sufficient  sight  to  be  able  to  read  with  a  lens 
No.  20  of  Jaeger's  test  types.* 

Treatment. — When  the  patient  is  seen  shoi'tly  after  the 
accident  which  has  ruptured  the  sclerotic,  it  is  often 
difficult  to  ascertain  the  exact  amount  of  damage  the  eye 
has  sustained,  as  the  anterior  chamber  is  usually  filled 
with  blood,  and  the  deeper  parts  of  the  eye  thus  masked 
from  observation.  In  such  cases  it  is  well  to  watch  the 
patient  and  to  wait  a  few  days  before  deciding  on  the 
ultimate  course  to  be  adopted.  Two  or  three  leeches 
should  be  applied  to  the  temple  of  the  injured  side,  and 
repeated  in  twelve  or  twenty-four  hours  if  the  eye  is  very 
painful.  Soothing  applications  afford  the  greatest  relief, 
and  a  double  fold  of  linen  wet  with  the  opium  or  the 
belladonna  lotion  (F.  33,  36)  may  be  laid  over  the  closed 
lids.  If  the  eye  progresses  favourably,  towards  the  end 
of  the  week  the  blood  in  the  anterior  chamber  will  have 


*  Injuries  of  the  Eye,  Orbit,  and  Eyelids,  p.  266. 
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been  sufficiently  absorbed  to  allow  of  a  more  accurate 
examination  being  made.  The  patient,  though  unable 
to  discern  objects,  ought  now  to  have  a  fair  perception 
of  light ;  failing  to  possess  this,  a  very  unfavourable  prog- 
nosis must  be  formed. 

If  after  a  fair  trial  of  treatment  the  e^e  is  found  to  be 
irreparably  destroyed  for  all  purposes  ot  vision,  my  own 
feeling  is,  that  it  is  by  far  the  safest  and  wisest  plan  to 
remove  it ;  a  long  period  of  certain  anxiety  will  be  thus 
saved ;  all  further  suffering  will  be  ended,  and  the  safety 
of  the  other  eye  will  be  secured. 

There  are,  however,  certain  cases  of  rupture  of  the 
globe  in  which  the  injury  has  been  so  extensive,  that  the 
eye  has  been  manifestly  destroyed  at  the  time  of  the 
accident.  A  severe  rent  in  the  sclerotic  or  cornea,  with 
extrusion  of  the  lens,  and  a  portion  of  the  iris  and 
choroid,  together  perhaps  with  a  collapsed  or  softened 
state  of  the  globe  from  a  loss  of  vitreous,  would  render 
any  attempt  to  preserve  the  eye  not  only  futile  but 
trifling.  After  such  an  injury  the  only  proper  treatment 
is  at  once  to  excise  the  globe. 


CHAPTER  III. 

DISEASES  OF  THE  IRIS  AND  VITREOUS  HUMOUR. 

Iritis,  or  Inflammation  of  the  Iris,  may  be  a  primary 
disease,  or  it  may  be  secondary  to  an  inflammation  of  one 
or  other  of  the  coats  of  the  eye. 

Primary  Iritis  may  arise — 1.  From  some  constitutional 
taint,  as  syphilis,  rheumatism,  or  gout.  2.  From  sudden 
exposure  to  cold.  3.  From  an  injury  to  the  eye,  which 
may  be  either  mechanical  or  chemical,  and  to  this  form 
the  term  traumatic  is  applied. 

Secondary  Iritis  is  caused  by  the  extension  of  an  inflam- 
mation from  one  of  the  tissues  of  the  eye  with  which  the 
iris  is  connected,  as  in  corneo-iritis,  and  choroido-iritis  ; 
the  first  word  in  each  name  indicating  the  site  in  which 
the  disease  commenced.  Primary  iritis  may  also  in  its 
turn  implicate  secondarily  neighbouring  .structures ; 
thus  we  have  irido-cyclitis,  and  irido-choroiditis.    In  the 
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first-meutioned  case,  tlie  ciliary  body  has  become  secon- 
darily involved ;  and  in  the  second,  the  choroid.  Some 
authors  have  classified  iritis  in  accordance  with  the  in- 
flammatory exudation  which  is  supposed  to  characterize 
each  form  of  the  disease,  and  have  described  iritis  as 
plastic,  serous,  and  suppurative.  It  should,  however,  be 
remembered  that  iritis  is  seldom  either  solely  plastic, 
serous,  or  suppurative ;  in  rheumatic  and  syphilitic  iritis 
we  have  effusions  both  of  serum  and  lymph ;  and  trau- 
matic iritis  is  often  at  first  serous  and  afterwards  sujjpu- 
rative.  I  prefer,  therefore,  where  it  is  practicable,  to 
prefix  to  the  term  iritis  the  name  of  its  exciting  cause,  as 
it  indicates  the  course  of  treatment  to  be  adopted.  I  shall 
describe,  therefore,  in  sections,  the  following  varieties  of 
the  disease,  and  shall  point  out  the  peculiarity  of  the 
inflammatory  exudations  in  each. 


Iritis  may  be  either  acute  or  chronic;  but  whichever  it 
is,  its  symptoms  and  progress  are  modified  by  the  cause 
which  produced  it. 

General  Symptoms  of  Iritis. — The  aqueous  becomes 
yellow  and  serous,  and  as  the  disease  advances  it  fre- 
quently grows  turbid  from  fiocculi  of  lymph  or  pus  which 
will  sometimes  sink  to  the  bottom  of  the  anterior  cham- 
ber, forming  hypopion. 

The  iris  loses  its  sti'iated  appearance  from  lymph 
effused  on  its  surface  and  into  its  texture;  its  colour 
becomes  consequently  -changed,  and  its  brilliancy  is 
dulled.  A  blue  or  a  grey  iris  assumes  a  greenish  hue, 
and  the  darker  irides  grow  of  a  rusty  or  brownish  red. 
The  change  of  colour  of  the  iris  at  the  commencement  of 
the  attack  is  often  more  apparent  than  real,  and  is  due 
to  the  iris  being  seen  through  a  yellow  serous  aqueous, 
which  imparts  to  a  blue  or  a  grey  iris  a  greenish  tinge, 
but  in  the  more  advanced  stages  the  altered  colour  and 
loss  of  striation  is  dependent  on  fibrinous  effusion. 

The  pupil  is  contracted  and  sluggish  in  its  action,  and 
the  pupillary  margin  soon  contracts  adhesions  to  the  cap- 
sule of  the  lens,  at  first  only  at  points,  so  that  when 
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dilated  with  atropine,  the  unattached  parts  only  being 
acted  on,  the  pupil  assumes  a  jagged  irregular  outUne. 
But  if  the  disease  be  unarrested  by  treatment,  the  whole 
pupillary  margin  becomes  sealed  to  the  lens  capsule, 
forming  what  is  termed  complete  synecJiia  ;  and  so  firm  is 
the  bond  of  adhesion,  that  atropine  will  frequently  fail 
to  dilate  any  portion  of  the  pupil.  The  disease  still  pro- 
gressing, lymph  is  effused  on  the  capsule  of  the  lens 
within  the  pupillary  space. 

The  Vascularity  of  the  Eye  in  IHtis. — The  conjunctival 
surface  is  generally  suffused,  and  in  some  cases  there  is 
great  redness  with  slight  oedema ;  but  the  chief  seat  of 
the  increased  vascularity  is  in  the  ciliary  vessels,  which 
are  seen  as  a  red  zone  around  the  cornea.  This  vascular 
ring  is  one  of  the  early  symptoms  of  ii-itis,  and  one  of 
the  most  constant. 

In  severe  cases  the  increased  vascularity  of  the  iris  is 
so  great,  that  distended  varicose  vessels  may  be  often 
seen  with  the  unaided  eye  coursing  along  the  surface  of 
the  iris. 

The  impairment  of  vision  is  always  considerable,  and  it 
increases  as  the  disease  advances.  It  is  due  to  the  fol- 
lowing causes — the  turbid  aqueous,  the  lymph  on  the 
capsule  of  the  lens  in  the  pupillary  area,  and  frequently 
also  to  the  impaired  power  of  accommodation  caused  by 
an  extension  of  the  inflammation  to  the  ciliary  body. 

The  degree  of  pain  in  iritis  is  very  variable  :  in  some 
cases  it  is  slight,  whilst  in  others  it  is  most  acute,  and 
forms  one  of  the  prominent  symptoms.  The  pain  is  of  a 
neuralgic  character — in  the  eye,  around  the  brow  extend- 
ing upwards  over  the  side  of  the  head,  and  downwards 
along  one  side  of  the  nose.  In  syphilitic  iritis  the  pain 
is  usually  slight,  whilst  in  the  rheumatic  form  it  is  often 
very  intense. 

Intolerance  of  light  is  not  as  a  rule  a  marked  symptom 
in  iritis.  There  is  generally  some  photophobia,  but  it  is 
seldom  that  it  amounts  to  the  intense  dread  of  light 
which  is  witnessed  in  some  of  the  affections  of  the  cornea. 
To  this,  however,  there  are  occasional  exceptions  ;  and  in 
a  few  cases  of  rheumatic  and  traumatic  iritis,  I  have  seen 
as  much  photophobia  as  is  met  with  in  the  most  acute 
corneitis. 

In  iritis  there  is  a  strong  tendency  to  recurrence.  An 
eye  which  has  once  suffered  is  rendered  specially  liable 
to  another  attack,  and  this  is  peculiarly  the  case  in  the 
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rheumatic  form  of  the  disease.  So  frequent  indeed  are 
the  recurrences  of  this  variety  of  iritis,  that  by  some  it  is 
designated  by  the  special  name  of  recurrent  iritis.  Such 
are  the  general  symptoms  of  iritis  ;  but  any  one  of  them 
may  be  modified  by  the  cause  which  has  given  rise  to  the 
disease.  I  will  now  briefly  consider  some  of  the  charac- 
teristic and  diagnostic  symptoms  of  the  special  forms  of 
iritis  already  mentioned  at  page  78. 

Syphilitic  Iritis  usually  first  appears  during  the 
secondary  eruption,  or  just  as  it  is  beginning  to  fade.  It 
is  characterized  by  a  peculiar  tendency  to  the  rapid  effu- 
sion of  lymph,  which,  if  not  arrested  by  appropriate 
treatment,  soon  leads  to  permanent  damage  of  the  eye. 
The  effusion  of  lymph  is  often  so  copious,  that  nodules  of 
it  as  large  as  mUlet  seeds  will  be  seen  along  the  margin 
of  the  iris,  and  sometimes  the  deposits  are  in  single 
isolated  patches  of  a  greater  size.  I  have  seen  a  third  of 
the  iris  covered  with  one  solid  mass  of  lymph,  and  the 
pupil  completely  occluded  by  it.  I  have  never  known  a 
case  of  syphilitic  iritis  go  on  to  suppuration.  The  pain 
and  dread  of  light  are  not  usually  marked  symptoms,  and 
certainly  are  not  so  severe  as  is  commonly  found  in  the 
rheumatic  form  of  the  disease. 

Treatment  of  Syphilitic  Iritis. — Mercury  is  here  impe- 
ratively called  for.  It  should  be  given  in  doses  sufficiently 
large  and  frequent  to  bring  the  patient  quickly  under  its 
influence,  but  as  soon  as  the  gums  begin  to  grow  tender 
and  spongy,  the  quantity  should  be  diminished  so  as  to 
avoid  anything  like  profuse  sahvation.  A  piece  the  size 
of  a  nut  of  the  unguent,  hydrarg.  may  be  rubbed  into  the 
axilla  night  and  morning ;  or  a  pill  with  calomel  and 
opium  (F.  105)  may  be  given  three  times  a  day.  If  the 
patient  is  feeble,  quinine  may  be  prescribed  at  the  same 
time,  and  this  may  be  conveniently  ordered  in  a  pill  or 
mixture  (F.  69)  during  the  day,  whilst  the  mercurial  in- 
unction is  used  night  and  morning.  If  the  patient  has 
already  been  salivated  before  he  first  comes  under  treat- 
ment, the  iodide  of  potassium  mixture  (F.  80)  should  be 
given,  and  a  slight  mercurial  action  may  be  kept  up  by  a 
httleof  the  unguent,  hydrarg.  c.  belladonna  (F.  Ill)  beino- 
rubbed  into  the  brow  and  temple,  and  allowed  to  remain 
on  during  the  day ;  or,  if  the  patient  can  bear  it,  pil. 
hydrarg.  subchlorid.  comp.  gr.  5  may  be  ordered  every 
other  night.   When  all  the  effused  lymph  has  been 
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absorbed,  and  the  iritis  has  nearly  subsided,  the  mercurial 
medicines  should  be  omitted,  but  the  iodide  of  potassium 
should  be  continued  for  two  or  three  months  combined 
with  a  bitter  tonic,  or  if  the  patient  is  ana3mic,  with  some 
preparation  of  iron  (F.  81).  If  the  iritis  recur  after  some 
months,  or  if  it  assume  a  chronic  form,  a  mixture  of  the 
perchloride  of  mercury  with  the  iodide  of  i^otassium 
(F.  87)  will  be  often  found  of  great  service.  Atropine  is 
essential  in  the  treatment  of  eveiy  form  of  iritis,  and 
should  be  ordei'ed  at  the  very  commencement  of  the  attack, 
and  persevered  in  during  its  continuance.  A  solution  of 
the  strength  of  gr.  2  ad  aquas  3  1  should  be  dropped  into 
the  eye  twice  or  three  times  a  day.  The  object  is  to  keep 
the  pupil  dilated,  and  by  so  doing  to  tear  through  any 
adhesions  which  may  have  formed  between  it  and  the 
lens  capsule.  It  also  allays  irritation,  and  by  paralysing 
the  accommodative  power  places  the  eye  in  a  state  of  rest. 
When  the  atropine  fails  to  give  ease,  or  acts  as  it  does  in 
exceptional  cases  as  an  irritant,  the  belladonna  lotion 
(F.  33)  may  be  substituted. 

If,  however,  the  pupil  should  become  closed  by  the 
effusion  of  lymph  on  to  the  pupillary  area  of  the  lens 
capsule,  and  by  posterior  synechias,  an  iridectomy  should 
be  performed  when  the  eye  is  free  from  inflammation,  for 
the  purpose  of  making  an  artificial  puijil,  and  for  prevent- 
ing the  recurrence  of  the  iritis. 

Rheumatic  Iritis  is  chiefly  a  serous  inflamniation ; 
some  lymph  is  effused,  sufficient  to  cause  tags  of  adhesion 
between  the  iris  and  lens  capsule,  or  even  in  severe 
cases  to  produce  a  complete  closure  of  the  pupil ;  but  it  is 
not  poured  out  as  in  the  syphilitic  form  in  quantities  to 
be  easily  seen  on  the  surface  of  the  iris  with  the  naked 
eye.  The  aqueous  is  yellow  and  serous.  The  a])parent 
change  of  colour  in  the  iris  in  rheumatic  iritis  is  often 
mainly  due  to  the  yellow  aqueous  through  which  it  is 
seen.  I  have  frequently  noticed  the  greenish-coloured 
iris  at  once  restored  to  its  normal  grey  or  blue,  when  the 
yellow  aqueous  escaped,  either  from  a  puncture  in  para- 
centesis of  the  cornea,  or  in  the  operation  of  iridectomy. 
Rheumatic  iritis  is  often  associated  with  rheumatisia 
elsewhere,  such  as  pains  in  the  limbs  or  joints ;  or  the 
patient  has  suffered  previously  from  rheumatic  fever.  _  In 
some  cases  where  there  are  frequent  recurrences  of  iritis, 
the  patient  is  never  completely  free  from  rheumatic  pains  ; 
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if  the  limbs  and  the  joints  are  exempt,  the  soles  of  the 
feet  or  the  heels  are  tender. 

Rheumatic  iritis  is  very  reciirrent,  and  although  the 
eye  may  recover  from  each  attack,  yet  fresh  traces  of  the 
disease  are  each  time  left,  which  greatly  cripple  if  they 
do  not  eventually  destroy  the  eye.  The  pain  is  severe  and 
neuralgic,  and  sometimes  very  intense.  There  is  also 
frequently  a  great  dread  of  light,  which  ia  often  quite 
out  of  proportion  to  the  severity  of  the  attack.  I  have 
had  patients  with  rheumatic  iritis  suffer  from  such  intense 
photophobia  that  they  were  unable  to  tolerate  a  ray  of 
light  in  their  room,  and  for  a  time  lived  in  absolute 
darkness.  This  excessive  dread  of  light  is  however  ex- 
ceptional. 

Gonorrhoeal  rheumatism  is  often  followed  by  a  serous 
iritis  of  a  very  recurrent  nature,  and  in  no  way  differing 
from  the  ordinary  rheumatic  type  of  the  disease.  In  one 
patient  who  was  under  my  care,  the  recurrence  of  the 
iiitis  was  usually  preceded  by  a  return  of  the  urethral 
discharge,  which  lasted  for  a  few  days  and  then  disap- 
peared. 

Gouty  Iritis. — Mr.  Jonathan  Hutchinson  has  described 
a  form  of  iritis  which  he  has  noticed  in  the  children  of 
gouty  parents.  He  says  :  "  Its  subjects  are  usually  the 
immediate  offspring  of  those  who  have  suftered  from  true 
gout.  The  iritis  occurs  at  an  early  age,  and  differs  from 
the  other  forms  of  arthritic  iritis  in  being  insidious  and 
persistent  rather  than  paroxysmal.  Without  any  attack 
of  acute  inflammation,  adhesions  quietly  form  between 
the  iris  and  the  capsule  of  the  lens.  These  gradually  in- 
crease in  number,  the  pupil  becomes  first  excluded  and 
afterwards  occluded,  and,  as  a  last  stage,  effusion  behind 
the  iris  completes  the  disorganization  of  the  eye.  I  have 
as  yet  observed  it  pass  onto  complete  destruction  of  sight 
in  only  a  single  instance.  In  the  latter  stages  I  believe 
that  opacities  in  the  vitreous  iisually  form,  but,  owino-  to 
the  blocking  up  of  the  pupil,  it  is  not  always  easy  to 
demonstrate  them.  The  malady  in  question  usually 
begins  in  but  one  eye,  and  advances  to  almost  entire  loss 
of  sight  in  it  before  attacking  the  other.  Ultimately, 
however,  I  believe  that  both  are  almost  always  affected'. 
Although  I  wish  to  assert  strongly  that  it  differs  from  all* 
the  common  types  of  arthritic  iritis  in  havino-  no 
paroxysms,  and  in  being  insidious  and  for  the  most  part 
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painless,  I  by  no  means  intend  to  deny  that  it  is  liable  to 
exacerbations  and  periods  of  improvement.  Thus  the 
patient  will  usually  complain  that  the  eye  feels  hot  and 
uncomfortable  at  the  time  that  the  adhesions  are  forming, 
and  sometimes  there  may  be  a  slight  and  transitory  con- 
gestion of  the  conjunctiva.  These  symptoms  of  inflam- 
mation are  comjiaratively  rather  than  absolutely  absent. 
I  have  thus  far  foiind  the  disease  remarkably  intractable 
Tinder  treatment."* 

Treatment. — Rheumatic  and  gouty  iritis  do  not  require 
the  active  mercurial  treatment  recommended  for  the  syphi- 
litic form  of  the  disease.  Iodide  of  potassium  in  small 
doses  combined  with  the  bicarbonate  of  potash  (F.  80) 
may  be  given  during  the  day,  and  at  night  a  pill  with 
calomel  gr.  1,  pulv.  ipecac,  comp.  gr.  5;  or  the  unguent, 
hydrarg.  c.  belladonna.  (F.  Ill)  may  be  rubbed  daily  into 
the  temple.  In  some  cases  this  treatment  will  fail  to 
give  any  relief,  and  quinine  in  2  grain  doses  may  then  be 
ordered  with  great  benefit ;  or  the  quinine  may  be  com- 
bined with  the  tinct.  ferri  perchlorid.  (F.  71).  When  there 
is  great  photophobia  and  pain  in  the  eye,  the  quinine,  or 
quinine  and  iron  treatment,  together  with  a  mild  mer- 
curial inunction  into  the  temple,  will  be  found  most  iise- 
ful ;  to  relieve  the  pain  a  fourth  or  a  third  of  a  grain 
of  the  acetate  of  morphia  (F.  24)  may  be  injected  sub- 
cutaneously  into  the  arm.  Turpentine  has  been  pre- 
scribed with  advantage  in  obstinate  cases  of  non-sypliilitic 
iritis.  The  ol.  terebinth,  may  be  ordered  in  small  and 
repeated  doses  as  in  (F.  90) ;  or  the  Chian  turpentine 
may  be  given  in  5  grain  doses  three  times  a  day.  During 
the  whole  of  the  attack  of  iritis  the  pupil  should  be  kept 
dilated  either  by  means  of  atropine,  or  with  the  bella- 
donna lotion  (F.  33). 

If  the  pupil  should  become  partially  or  completely 
closed  by  adhesions  between  the  pupillary  border  of  the 
iris  and  the  lens  capsule  an  iridectomy  should  be  per- 
formed. The  removal  of  the  portion  of  iris  tends  to 
prevent  a  recurrence  of  the  iritis,  and  in  cases  where  there 
is  complete  occlusion  of  the  pupil,  it  greatly  improves  the 
sight.  The  time  for  the  operation  should  be  in  the 
interval  between  the  recurrences  of  the  iritis  when  the 
eye  is  quiet. 


*  Lancet,  Jan.  1,  1873,  p.  1. 
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SEEors  Iritis — Aquo-ca2'>sulitis — Keratitis  ptinctata— 
comes  on  frequently  without  any  apparent  cause,  and  is 
most  commonly  seen  in  young  people,  and  in  those  who 
present  either  the  markings  of  the  teeth  or  the  creasings 
about  the  mouth  which  point  to  some  hereditary  taint  of 
syphilis.  It  is  characterized  by  an  increased  secretion  of 
the  aqueous,  which  is  usually  somewhat  turbid,  and  by 
small  punctated  opacities  on  the  posterior  surface  of 
the  cornea.  These  opacities  are  caused  by  a  deposit 
of  small  conical  masses  of  lymph  from  the  aqueous 
humour. 

8ymi)toms. — Diffused  haziness  of  the  cornea  with  small 
dotted  opacities  on  its  posterior  surface.  The  anterior 
chamber  is  deepened  from  an  increased  secretion  of 
aqueous,  which  is  serous  and  slightly  turbid.  The  iris  is  a 
little  discoloured  from  being  viewed  through  a  yellowish 
medium,  and  the  pupil  is  either  of  about  its  normal  size 
or  slightly  dilated.  In  this  respect  serous  iritis  shows  a 
marked  difference  fi-om  all  the  other  forms  of  inflamma- 
tion of  the  iris,  and  it  is  to  be  attributed  to  the  increased 
tension  which  is  so  often  met  with  in  this  affection,  and 
also  to  its  being  frequently  associated  with  disease  of  the 
deeper  structures  of  the  eye.  There  is  increased  vascu- 
larity, especially  in  the  ciliary  region.  Occasionallj'  there 
is  much  pain,  dread  of  light,  and  lachrymation,  but  these 
are  by  no  means  constant  symptoms,  as  in  some  patients 
they  are  excessive,  whilst  in  others  one  or  all  may  be 
almost  wanting. 

Treatment  of  Serous  Iritis. — Small  doses  of  the  iodide 
of  potassium  combined  with  iron  (F.  81),  or  with  a  bitter 
tonic  (F.  80),  may  be  prescribed ;  or  if  the  patient  is  very 
feeble,  quiuiiie  with  iron  (F.  70),  or  the  mineral  acids 
with  bark  (F.  66)  will  be  better  suited.  In  children  the 
syrup  of  the  iodide  or  compound  phosphate  of  iron  (F.  126, 
130),  will  be  often  found  beneficial,  with  small  alternate 
doses  of  the  hydrarg.  cum  cret{\  cum  rheo  once  or  twice  a 
week.  The  pupil  should  be  kept  under  the  influence  of 
atropine,  and  the  eyes  frequently  bathed  with  the  bella- 
donna lotion.  The  internal  administration  of  mercury, 
except  in  occasional  alterative  doses,  is  prejudicial.  If  the 
eye  should  become  glaucomatous,  an  iridectomy  should 
be  performed. 

Suppurative  Iritis  is  generally  consequent  on  an  in- 
jury, or  it  may  follow  an  operation  on  the  eye,  but  it  may 
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also  occur  without  any  very  apparent  cause  in  patients 
who  are  in  a  low  state  of  health.  The  disease  is  charac- 
terized by  a  rapid  inflammatory  exudation  which  soon 
fills  the  pupil.  The  iris  at  first  appears  hazy,  and  the 
markings  of  it  indistinct  or  lost;  its  surface  then  becomes 
partially  or  entirely  coated  with  a  film  of  puro-lymph. 
Particles  of  lymph  and  pus  gravitate  to  the  bottom  of  the 
anterior  chamber,  and  constitute  the  condition  known 
as  hyjjopion.  Up  to  this  stage  the  cornea  will  often  con- 
tinue clear  and  bright,  and  if  the  iritis  be  now  arrested, 
the  eye  may  recover,  but  the  pujiil  will  be  closed  by  ad- 
hesions to  the  capsule  of  the  lens,  and  by  a  false  mem- 
brane. Unfortunately  the  disease  usually  progresses,  the 
cornea  next  grows  steamy  and  dull,  it  then  ulcerates  in 
part,  pus  is  effused  between  its  laminje,  and  onyx  is 
formed  ;  perforation  will  follow,  and  the  eye  will  be  pro- 
bably, for  all  useful  purjwses,  lost.  (For  treatment,  see 
Traumatic  Iritis,  next  section.) 

Trvumatic  Iritis  is  due  to  an  injury,  generally  a 
penetrating  wound,  of  the  eye  which  has  involved  either 
the  iris,  or  the  lens,  or  both.  It  is  most  apt  to  follow 
when  the  iris  is  either  contused  or  lacerated,  or  partially 
strangled,  as  in  cases  of  prolapse. 

Wounds  of  the  lens  are  peculiarly  apt  to  cause  iritis ; 
the  lens  swelling  from  the  imbibition  of  the  aqueous 
presses  on  the  back  or  uveal  surface  of  the  iris,  and  acts 
as  a  most  powerful  irritant.  We  have  illustrations  of  this 
occasionally  after  needle  operations  for  soft  cataract,  or 
after  the  extraction  of  hard  cataracts,  when  fragments 
of  cortical  matter  remain  after  the  lens  has  been  taken 
away. 

Traumatic  iritis  may  occur  in  two  forms — the  acute 
and  chronic. 

The  acute  usually  comes  on  within  the  first  four  or  five 
daj's  after  the  injury,  and  is  ushered  in  with  oedema  of 
the  lids  and  chemosis  of  the  conjunctiva.  The  inflamma- 
tion may  be  ^/rts^?'f  ,  producing  a  rapid  exudation  of  lymph 
into  the  pupil  and  on  to  the  surface  of  the  iris,  but  more 
frequently  it  is  sufpurative  (see  preceding  section,  p.  84). 
Acute  traumatic  ii-itis  may  terminate  in  three  ways: — 
1.  Under  suitable  treatment  the  eye  may  recover;  but 
as  the  result  of  the  inflammation,  there  will  probably 
remain  a  more  or  less  complete  closure  of  the  pupil  from 
a  false  membrane,  with  adhesions  of  the  pupillary  border 
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of  the  iris  to  tlie  lens  capsule.  2.  The  acute  symptoms 
may  gradually  subside,  and  then  become  chronic.  3.  The 
eye  may  be  destroyed  by  an  extension  of  the  inflammation 
to  the  cornea,  or  to  the  deej)er  structures — the  choroid 
and  retina. 

The  chronic  form  usually  commences  from  one  to  three 
weeks  after  an  injury.  It  is  frequently  seen  after  opera- 
tions for  the  extraction  of  cataract,  and  especially  if  the 
iris  has  been  much  pressed  upon  in  the  passage  of  the 
lens  from  the  eye.  It  is  always  accompanied  with 
photophobia  and  lachrymation,  and  the  edges  of  the  lids 
often  become  puffy,  thickened,  and  excoriated.  The 
aqueous  becomes  serous  and  the  striation  of  the  iris  indis- 
tinct. The  pupil  is  but  slightly  and  irregularly  acted  on 
by  atropine,  and  there  is  a  slow  dull  pain  in  the  eye. 
This  chronic  condition  will  last  frequently  many  weeks, 
and  it  yields  but  slowly  to  treatment. 

Treatment. — In  traumatic  iritis  mercury  is  seldom 
required,  and  in  the  early  stages  shoxild  not  be  pre- 
scribed. The  iritis  is  due  to  an  injury,  and  time  and  rest 
must  be  given  to  allow  the  eye  to  recover  from  the 
mischief  it  has  sustained.  Soothing  applications  to  the 
eye  are  beneficial.  The  solution  of  atropine  (F.  13)  should 
be  dropped  into  the  eye  two  or  three  times  daily,  and  a 
fold  of  linen  wet  with  the  belladonna  lotion  (F.  33)  may 
be  laid  over  the  closed  lids.  If  there  be  much  pain,  two 
or  three  leeches  should  be  applied  to  the  temple,  and 
these  may  be  repeated  if  necessary.  The  bowels  should 
be  freely  acted  on  by  a  mild  purgative,  and  if  there  be 
much  constitutional  irritation,  an  effervescing  or  saline 
mixture  (F.  57,  59)  may  be  given  diiring  the  day,  and  an 
opiate  at  night  to  relieve  pain.  After  the  first  acute 
symptoms  have  passed  away,  the  patient  will  generally  be 
benefited  by  the  mineral  acids  with  bark  (F.  66).  If  the 
iritis  should  become  chronic,  a  slight  mercurial  inunction 
into  the  temple  will  sometimes  afford  relief.  If  the  iritis 
be  supimrative,  and  there  is  hy]5opion,  warm  applications 
will  afford  the  greatest  comfort,  and  the  fotus  belladonna3 
(F.  8)  or  fotus  papaveris  (F.  9)  may  be  ordered.  When 
there  is  hypopion  and  great  pain,  paracentesis  of  the 
cornea  will  often  be  found  very  beneficial. 

Cysts  of  the  Iris  usually  occur  after  an  injury  to  the 
eye,  generally  a  penetrating  wound,  from  which  the  iris 
has  suffered  either  by  prolapse  or  puncture ;  but  they  are 
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occasionally  met  with  in  eyes  where  no  assignable  cause 
for  their  origin  can  be  traced.  They  are  round  or  oval 
in  shape,  and  generally  filled  with  a  transparent  fluid. 
Although  apparently  on  the  surface  of  the  iris,  yet  they 
are  developed  in  its  substance  between  the  anterior  or 
muscular,  and  the  posterior  or  uveal  layer  of  the  iris. 
Mr.  Bowman,  in  his  "  Lectures  on  the  Eye,"*  says,  "  It  is 
evident  in  this  disease  that  the  muscular  tissue  of  the 
iris  is  expanded  over  the  fluid;"  and  further  on,  "  that  the 
uvea  (which  is  always  dark)  is  not  protruded  with  the 
muscular  tissue,  but  separated  and  thrown  posteriorly ; 
for  if  it  were  in  front  of  the  fluid  of  the  vesicle,  its  pig- 
ment would  be  obvious  enough  in  the  attenuated  tissue, 
whereas  it  is  not  visible  there." 

In  a  case  which  came  under  the  care  of  Mr.  Hulke,  the 
cyst  was  pedunculated,  and  he  succeeded  in  removing  it 
entire.  In  the  microscopical  examination  which  he  after- 
wards made,  he  was  enabled  to  confirm  the  description 
previously  recorded  by  Mr.  Bowman.  He  found  that 
"  the  cyst  wall  was  a  delicate,  homogeneous  membrane, 
varying  from  -^joo"  to  -jf^"  in  thickness.  Its  outer  sur- 
face was  overlaid  by  a  net  of  fusiform  cells,  identical  with 
those  of  the  contractile  tissue  of  the  iris ;  and  its  inner 
surface  was  lined  by  a  pavement  epithelium,  the  cells  of 
which  differed  much  in  size  in  different  parts  of  the  cyst."t 
A  cyst  of  the  iris  may  exist  without  giving  the  patient 
any  inconvenience,  but  if  it  increases  so  as  to  encroach 
U2)on  the  pupil,  it  at  once  produces  impairment  of  vision. 
It  may,  however,  excite  great  irritation,  and  in  the  case 
already  mentioned  as  having  been  reported  by  Mr. 
Hulke,  it  gave  rise  to  sympathetic  symptoms  in  the 
other  eye. 

Treatment. — Excise  the  cyst  with  the  portion  of  iris  to 
which  it  is  attached.  This  is  best  accomplished  by  the 
ordinary  operation  of  iridectomy,  taking  care  that  the 
cyst  is  drawn  out  of  the  wound  before  the  segment  of  iris 
is  cut  off  with  the  scissors.  Puncturing  the  cyst  with  a 
fine  needle  has  been  tried,  but  with  only  temporary  suc- 
cess, as  the  cavity  soon  refilled. 

Cysticercus  on  the  Iris. — Cysticerci  may  appear  on 


*  Lectures  on  the  Parts  concerned  in  the  Operations  on  the 
Eye,  1849,  p.  76. 

f  Eoyal  London  Ophthalmic  Hospital  Reports,  vol.  vi.  p.  14. 
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the  iris,  in  the  vitreous,  or  behind  the  retina.  _  Thej^  look 
like  transparent  vesicles,  \vith  a  slight  constriction  in  one 
part,  dividing  the  head  from  the  body.  When  on  the 
iris,  the  hydatid  cyst  should  be  removed,  and  this  may 
be  readily  accomplished  by  excising  the  portion  of  iris  on 
which  the  vesicle  is  implanted,  as  in  the  operation  of 
iridectomy.  An  interesting  example  of  this  rare  disease 
is  recorded  by  Mr.  T.  Pridgin  Teale  in  the  Royal  London 
Ophthalmic  Hospital  Reports,  vol.  v.  page  320.  A  cysti- 
cercus  withm  the  eye  must  be  regarded  as  a  very  grave 
affection ;  and  if  it  be  detected  in  the  vitreous,  an  attempt 
should  be  made  to  remove  it,  even  though  the  endeavour 
to  do  so  would  necessitate  a  preliminary  extraction  of  the 
lens,  as  in  the  case  recorded  by  Yon  Graefe.* 

Melanotic  Sarcoma  will  occasionally  spring  from  the 
iris,  although  the  usual  site  for  this  growth  is  from  the 
choroid.  When  the  disease  has  been  satisfactorily  diag- 
nosed, there  should  be  no  delay  in  excising  the  eye. 
See  Intba-ocular  Tumours. 


FUNCTIONAL  DERANGEMENTS  OF  THE  IRIS. 

Mydriasis,  or  dilatation  of  the  pupil,  may  arise  from 
intra-  and  extra-ocular  causes,  and  also  from  the  action  of 
certain  drugs  on  the  sphincter  pupillas  of  the  iris. 

The  iiitra-ocular  changes,  or  morbid  states  of  the  eye, 
which  produce  mydriasis,  are — increased  or  glaucomatous 
tension  of  the  globe ;  diseases  of  the  choroid  or  retina ; 
and  injuries  which  affect  the  ciliary  nerves  either  by  lace- 
ration or  by  pressure  on  them  from  a  bloodclot. 

The  extra-ocular  causes  are  complete  paralysis  of  the 
third  nerve,  or  palsy  only  of  those  filaments  of  it  which 
supi:)ly  the  pupil ;  disease  of  the  optic  nerve  beyond  the 
eye ;  or  the  presence  of  a  cerebral  tumour  or  some  other 
disease  of  the  brain.  It  is  often  very  difficult  to  ascertain 
the  cause  of  mydriasis,  as  it  will  frequently  occur  sud- 
denly m  one  eye,  without  any  other  paralytic  symptoms, 
and  with  only  a  very  slight  impairment  of  vision.  In 
this  condition  I  have  known  an  eye  remain  for  many  years, 
the  pupil  continuing  fixedly  dilated  a  third  or  a  half  more 


*  Archiv  fur  Ophthalmologie,  iv.  ii.  171. 
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than  that  of  the  other  eye,  and  without  any  further  evi- 
dence of  disease  being  manifested.  In  snch  cases  it  is 
probable  that  there  is  no  absohite  paralysis  of  the  fila- 
ments of  the  third  nerve  which  supply  the  iris,  but  simply 
a  preponderance  of  power  in  the  radiating  over  the 
sphincter  fibres,  possibly  due  to  some  reflex  irritation. 
This  theory  is  strengthened  by  the  fact  that  atropine  will 
usually  induce  a  further  dilatation,  showing  that  the 
sphincter  of  the  iris  still  exerted  some  control  in  limiting 
the  size  of  the  pupil.  With  mydriasis  there  js  diminution 
and  sometimes  complete  loss  of  the  accommodative  power 
of  the  eye.  To  ascertain  if  the  impairment  of  vision  be 
due  solely  to  the  dilated  pnpil,  it  is  only  necessary  to  try 
the  effect  of  making  the  patient  look  with  the  affected 
eye  through  a  pinhole  aperture  in  a  piece  of  card  held 
close  to  the  eye,  when  if  there  be  no  loss  of  accommoda- 
tion, and  the  retina  be  sound,  the  acuteness  of  vision  will 
be  restored. 

Of  the  drugs  which  exercise  a  dilating  influence  on  the 
pupil,  the  most  prominent  are  belladonna,  stramonium, 
and  hyoscyamus.    The  sulphate  of  atropia  prepared 
from  belladonna  is  the  most  rapid  and  efficient  of  all 
the  mydriatics  we  at  present  possess.    Its  effects  are 
produced  by  the  solution  of  atropia  permeating  the  cornea, 
and  coming  into  direct  contact  with  the  nerves  of  the 
iris.    This  has  been  proved  by  tapping  the  anterior 
chamber  of  an  eye  under  the  influence  of  atropine,  and 
with  the  aqueous  dilating  the  pupil  of  another  eye.  Its 
action  is  chiefly  if  not  entirely  due  to  its  paralysing  the 
filaments  of  the  third  nerve,  which  go  to  the  iris,  and  thus 
producing  complete  relaxation  of  the  sphincter  pupilla3. 
From  Ruete's  observations  it  would  appear  that  atropine 
also  stimulates  the  radiating  or  dilating  fibres  of  the  iris 
to  contract,  as  he  found  that  the  widely  dilated  inipil 
which  accompanies  complete  paralysis  of  the  third  nerve 
would  expand  further  under  the  influence  of  atropine.  In 
practice  the  sulphate  of  atropia  is  preferred  to  the  alka- 
loid, on  account  of  its  greater  solubility.    Applied  to  the 
eye  in  solution,  it  is  in  most  cases  a  direct  sedative,  but 
after  long  continued  and  frequent  instillation,  it  will  often 
create  a  good  deal  of  conjunctival  irritation.    In  excep- 
tional cases  it  is  a  powerful  irritant,  and  will  give  rise  to 
acute  inflammatory  symptoms.    I  have  related  examples 
of  these  anomalous  effects  of  atropine  in  a  short  paper  in 
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the  Ophthalmic  Hospital  Reports  *  They  are  no  doubt 
due  to  some  peculiar  idiosyncrasy  on  the  part  of  the 
patient  which  renders  him  intolerant  of  atropine.  It  has 
been  suggested  that  the  presence  of  some  free  acid  is  the 
reason  of  the  sulphate  of  atropia  acting  occasionally  as 
an  irritant ;  but  this  theory  is  untenable,  as  the  drug  is 
a  neutral  salt. 

Myosis,  or  contraction  of  the  pupil,  may  arise  from  a 
spasmodic  action  of  the  sphincter  pupillaa,  or  from  a  loss 
of  power  in  the  dilator  or  radiating  fibres  of  the  ins.  It 
may  be  produced  by  hypereesthcsia  or  over-sensibility  of 
the  retina ;  or  it  may  be  acquired  from  the  constant  habit 
of  working  at  minute  objects,  as  in  watchmaking,  -&c. 
The  most  frequent  cause,  however,  of  myosis,  is  some 
affection  of  the  spino-sympathetic  filaments  which  supply 
the  radiating  or  dilating  fibres  of  the  iris.    Myosis  is  met 
with  in  disease  of  the  upper  part  of  the  spinal  cord — that 
portion  of  it  which  sends  nervoiis  filaments  to  the  cer- 
vical sympathetic  ganglia.    Tumours  in  the  neck  press- 
ing on  the  sympathetic  nerves  have  been  long  known 
to  produce  myosis.    Dr.  Oglef  has  reported  a  very  in- 
teresting case  in  which  the  right  carotid  was  tied  by  Mr. 
Henry  Lee,  on  account  of  an  aneurism  in  the  right  side 
of  the  neck.    The  right  pupil  was  small  (not  contracted, 
however,  so  much  as  it  might  be),  and  not  influenced  by 
the  light  of  a  candle,  whilst  the  left  pupil  was  large  and 
responsive  to  light.    The  man  had  been  for  nineteen 
years  and  a  half  a  soldier,  and  had  generally  enjoyed 
good  health  until  about  five  years  before  when  he  was 
shot  by  a  bullet,  which  passed  through  the  outer  third  of 
the  right  clavicle,  making  its  exit  about  an  inch  behind 
that  bone.    Between  seven  and  eight  weeks  afterwards, 
the  wound  quite  healed,  and  he  rejoined  his  regiment  in 
the  field.  Since  that  time  he  has  had  a  series  of  abscesses 
in  the  neck.  He  was  ultimately  invalided  to  England,  and 
sent  to  Netley,  where  he  was  found  to  have  an  aneurism 
in  the  neck,  for  which  he  was  afterwards  admitted  into 
St.  George's  Hospital.    In  this  patient,  the  myosis  was 
probably  due  to  injury  of  the  cervical  sympathetic  nerve. 

Atropine  has  usually  but  little  influence  upon  the  con- 


*  On  some  of  the  Anomalous  Effects  of  Atropine  on  the  Eye. 
Royal  London  Ophthalmic  Hospital  Reports,  vol.  vi.  p.  119. 
t  Lancet,  March  13,  1869. 
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tracted  jitipil ;  it  may  enlarge  it  slightly,  but  it  will  seldom 
dilate  it  widely,  showing  that  the  cause  of  the  myosis  in 
such  cases  is  due  to  a  more  or  less  complete  paralysis  of 
the  radiating  fibres  of  the  iris,  which  will  not  dilate  the 
pupil  even  when  the  sphincter  or  circular  fibres  have 
been  completely  relaxed.    The  pupils  of  one  or  both  eyes 
may  be  affected  with  myosis.    I  have  seen  several  cases 
where  both  pupils  have  been  contracted  to  the  size  of  pins' 
heads,  and  have  remained  in  this  state  for  years  without 
more  annoyance  than  a  slight  diminution  in  the  acuteness 
of  vision.    When  myosis  i§  dependent  on  some  morbid 
state  of  the  spino- sympathetic  nerves,  there  is  generally  a 
great  desire  for  strong  lights,  with  which  the  patient  is 
often  able  to  read  the  smallest  type ;  but  in  a  subdued 
light  the  sight  is  often  very  defective.    I  have  lately  had 
a  jjatient  suffering  from  extreme  myosis  who  literally  sur- 
rounds himself  at  night  with  a  blaze  of  artificial  lights  to 
enable  him  to  read,  whilst  by  day  he  sits  with  the  full 
glare  of  the  sim  on  his  book. 

Another  defect  which  is  occasionally  met  with  in  spinal 
myosis,  is  colour-blindness.  Dr.  Argyll  Robertson  has 
recently  related  in  a  pamphlet,*  a  very  interesting  case 
of  spinal  disease  in  which  myosis  and  coloui'-blindness 
were  prominent  symptoms.  He  has  also  cited  other  in- 
stances of  this  peculiar  impairment  of  sight  as  having 
been  produced  both  by  disease  and  injury  of  the  spinal 
cord. 

Treatment  of  Mydriasis  and  Myosis. — ISTo  special  line 
of  treatment  can  be  laid  down  for  the  ciire  of  these  func- 
tional derangements  of  the  iris ;  they  are  dependent  on  so 
many  and  such  varied  conditions.  An  endeavour  should 
be  made  to  ascertain  the  cause  of  the  altered  state  of  the 
pupil,  and  according  to  the  information  thus  gained  the 
i:)atient  must  be  treated.  In  mydriasis  a  weak  solution 
of  Calabar  bean,  and  in  myosis  one  of  atropine,  may  be 
used  once  daily  to  the  eye,  if  they  afford  relief.  In  such 
cases  the  gelatine  discs  of  Calabar  bean  and  Atropine  are 
very  useful. 

Calabar  Bean — Physostigmatis  Faba. — Contraction  of 
the  pupil  may  be  artificially  produced  by  applying  a  solu- 
tion of  the  Calabar  bean  to  the  eye  (F.  15),  or,  what  ia 


*  Eye  Symptoms  in  Spinal  Disease.  Oliver  &  Boyd,  Edin- 
burgh, 1869. 
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more  convenient,  one  or  two  of  the  small  gelatine  discs 
impregnated  with  this  drug.  For  the  knowledge  we  pos- 
sess of  the  peculiar  properties  of  the  Calabar  bean  we 
are  indebted  to  Dr.  Fraser  and  Dr.  Argyll  Eobertson. 
The  former  gentleman  in  1862  discovered  its  influence  on 
the  pupil;  and  the  latter  in  1863,  its  effects  upon  the 
accommodation  of  the  eye. 

The  Calabar  bean  rapidly  induces  extreme  contraction 
of  the  pupil,  and  a  myopic  state  of  vision,  and  this  it 
does  by  stimulating  the  branches  of  the  third  nerve,  and 
producing  a  temporary  spasm  of  the  sphincter  pupilla; 
and  ciliary  muscle.  In  from  five  to  ten  minutes  after  the 
application  of  the  drug  the  pupil  begins  to  contract,  and 
in  from  half  to  three-quarters  of  an  hour  it  has  reached 
its  maximum  effect.  The  pupil  is  then  reduced  to  rather 
less  than  a  line  in  diameter,  and  the  eye  is  rendered 
myopic,  the  near  and  far  points  being  approximated  to 
the  eye.  These  changes  last  for  a  variable  time  in  ac- 
cordance with  the  strength  of  the  solution  which  has  been 
used.  The  accommodative  power  is  often  restored  in  a 
few  hours,  whilst  it  will  frequently  take  two  or  three  days 
before  the  pupil  will  regain  its  normal  size.  The  bean 
also  possesses  the  power  of  counteracting  for  a  time  the 
influence  of  atropine.  Thus,  if  a  little  of  a  strong  solu- 
tion is  introduced  into  the  eye  whilst  the  pupil  is  dilated 
to  its  utmost  with  atropine,  it  will  generally  cause  it  to 
contract  to  its  natural  size,  and  sometimes  even  below  it, 
if  the  dilatation  of  the  pupil  is  due  to  a  weak  solution  of 
atropine.  This  effect,  however,  of  the  bean  is  evanescent, 
and  ])asses  off  in  a  few  hours  as  the  atropine  resumes  its 
sway  over  the  pupil. 

OPERATIONS  ON  THE  IRIS. 

The  Operation  of  iRiDEOTOiiY. — A  spring-stop  specu- 
lum having  been  placed  between  the  lids,  the  operator, 
standing  behind  the  head  of  the  patient,  seizes  with  a  pair 
of  foi'ceps  in  his  left  hand  the  conjunctiva  and  subjacent 
fascia  of  the  eye,  at  a  part  near  the  cornea,  opposite  to 
that  at  which  he  is  about  to  introduce  the  point  of  the 
iridectomy  knife ;  whilst  with  his  right  hand  he  makes 
an  incision  in  the  sclerotic  with  a  lance-shaped  knife 
(fig.  15)  at  about  one  line  from  the  margin  of  the  cornea, 
so  that  the  point  of  it  may  enter  the  anterior  chamber 
just  in  front  of  the  ciliary  attachment  of  the  iris.  In 
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Fio.  15. 


¥ia.  16. 


directing  the  blade  of  the  knife  across  the  anterior  chamber, 
care  should  be  taken  to  keep  the  point  of  the  instrument 
slightly  forwards,  so  as  to  avoid  the  risk  of  wounding  the 
lens.    The  surgeon  now 
hands  over  the  forceps, 
which  fixed  the  eye,  to 
his  assistant,  who,  if  ne- 
cessary, rotates  the  globe 
a  little  downwards,  and 
steadies  it  whilst  he  ex- 
cises a  portion  of  the  iris. 
If  the  iris  is  already  pro- 
lapsed, as  often  hajjpens, 
he  at  once  seizes  it  with  a 
pair  of  iris  forceps  (fig.  16), 
or  if  not,  he  introduces 
the  blades  of  the  forceps 
through  the  wound,  and 
makes  them  grasp  the  iris 
near  the  pupillary  border, 
and  then,  drawing  a  por- 
tion of  it  out  of  the  wound, 
he  cuts  it  off"  with  a  pair 
of  fine  scissors. 
When  the  anterior  chamber  is  so  shallow 
that  the  iridectomy  knife    cannot  be  used 
without  inciirring  the  risk  of  wounding  the 
lens,  the  incision  in  the  sclerotic  should  be 
made  with  an  ordinary  cataract  knife,  or  with 
Graefe's  linear  extraction  knife.    The  point  of 
the  blade,  after  it  has  pierced  the  sclerotic, 
should  be  directed  along  the  rim  of  the  antei-ior 
chamber  for  a  distance  in  accordance  with  the 
desired  size  of  the  incision,  and  then  making 
the  counter-]3uncture,  it  should  cut  its  way  out 
as  in  the  ordinary  flap  extraction. 

If  there  be  excessive  dilatation  of  the  pupil, 
as  in  cases  of  advanced  glaucoma,  it  is  well  to  cause  its 
contraction  by  means  of  the  Calabar  bean  before  proceed- 
ing to  iridectomy.  A  few  drops  of  the  guttaj  physostig- 
matis  iahse  (F.  15)  may  be  dropped  into  the  eye,  or,  what 
is  better,  two  or  three  of  the  Calabar  bean  gelatine  discs 
may  be  inserted  between  the  lower  lid  and  the  globe  about 
one  hour  before  the  operation.  With  the  pupil  contracted, 
the  surface  of  the  lens  is  protected  by  a  broad  band  of 
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iris,  and  the  chance  of  its  being  pricked  by  the  point  of 
the  knife  is  greatly  lessened. 

Aktificiax  Pupil. — To  gain  the  full  benefit  which  au 
artificial  pupil  will  afi'ord  in  properly  selected  cases,  the 
cornea  should  be  first  very  carefully  examined,  and,  if 
necessary,  by  oblique  illumination  with  ophthalmoscopic 
light,  to  determine  the  part  opposite  to  which  an  artificial 
pupil  will  be  the  most  effective.  In  examining  the  cornea, 
the  two  points  to  be  noted  are,  1,  its  transparency,  and 
2,  its  curvature :  that  part  should  be  selected  which  is  the 
most  transparent,  and  Avhich  has  the  most  normal  curve. 

The  operation  most  in  iise  for  the  formation  of  an  arti- 
ficial pupil  is  iridectomy ;  but  there  are  many  cases  for 
which  it  is  not  suited,  when  one  of  the  following  methods 
may  be  selected,  according  to  the  special  indications  which 
the  eye  may  present : — 

1.  "With  a  broad  needle  and  Tyrrell's  hook. 

2.  By  iridodesis  or  ligature  of  the  iris. 

3.  By  incision  of  the  iris. 

4.  By  excision  of  a  triangular- shaped  piece  of  the  iris. 

1.  To  mahe  an  Arfificicd  Pupil  tvith  a  Broad  Needle  and 
Tyrrell's  Hooli. — The  patient  lying  on  a  couch,  a  spring- 
stop  speculum  (fig.  17)  is  to'be  introduced  between  the  lids, 


so  as  to  keep  them  apart.  The  operator  standing  behind 
the  head  of  the  patient,  with  one  hand  seizes  the  con- 
junctiva and  submucous  tissue  of  the  eye  with  a  pair  of 
forceps,  so  as  to  steady  it,  whilst  with  the  other  he  makes 
an  opening  in  the  extreme  margin  of  the  cornea  with  a 


Fig.  17. 
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broad  needle.    Having  completed  the  incision,  tlie  broad 
needle  is  to  be  withdrawn,  and  the  eye  being  still  held 
by  the  forceps,  a  Tyrrell's  hook  (tig.  18)  is  to 
be  passed  sideivays  through  the  corneal  wound  Fig.  18. 
into  the  anterior  chamber  and  onwards  across 
the  iris  to  the  pupil,  when  it  is  to  be  turned 
with  the  hook  downwards,  so  as  to  catch  the 
pu])illary  edge  of  the  iris,  and  then  to  be  slowl}^ 
and  carefully  withdrawn  from  the  eye.  When 
the  hook  approaches  the  opening  at  the  margin 
of  the  cornea,  it  must  be  again  turned  on  its 
side,  or  a  difficulty  will  be  experienced  in  getting 
it  out  of  the  eye.    As  soon  as  the  iris  is  drawn 
from  the  eye,  the  assistant  should  cut  it  off 
close  to  the  cornea  with  one  snip  of  a  pair  of 
fine  scissors.    The  operation  is  now  finished; 
the  speculum  should  bo  removed  from  the  eye  and  a  fold 
of  wet  linen  laid  over  the  closed  lids. 

This  operation  is  applicable  to  those  cases  where  there 
is  a  pupil,  or  at  least  a  portion  of  one,  to  the  free  edge  of 
which  the  hook  can  fasten  itself 

2.  Artificial  Papil  by  Iridodesi^  or  Ligahire  of  the 
Iris. — This  operation  was  first  suggested  and  pi*actised 
by  Mr.  Critchett,  who  published  an  account  of  it  in  the 
Koyal  London  Ophthalmic  Hospital  Reports,  vol.  i.  page 
220.  It  may  be  performed  as  follows : — The  patient  lying 
on  his  back,  a  spring-stop  speculum  is  placed  between 
the  lids,  and  the  ojjerator  with  one  hand  lays  hold  of  the 
conjunctiva  of  the  eye  with  a  pair  of  forceps,  to  fix  it, 
whilst  with  the  other  he  makes  an  opening  with  a  broad 
needle  through  the  extreme  margin  of  the  cornea.  A 
sufficiently  large  incision  having  been  made  for  the  intro- 
duction of  the  hook,  or  the  forceps,  or  whatever  instru- 
ment is  to  be  used  to  seize  the  iris,  the  broad  needle  is 
withdrawn,  and  a  small  loop  of  fine  silk  (fig.  19  a)  is  then 
laid  over  the  wound.  If  the  hook  (fig.  18)  is  the  instru- 
ment selected,  it  is  introduced  by  the  corneal  wound 
into  the  anterior  chamber,  passing  through  the  loop  of 
silk ;  and  catching  the  pupillary  edge  of  the  iris,  it  is 
slowly  and  carefully  drawn  out  of  the  eye^  dragging  with 
it  the  piece  of  iris  it  holds  into  the  loop  of  silk.  As  soon 
as  the  iris  is  within  the  loop,  the  assistant,  with  a  pair  of 
cilia  forceps  in  each  hand,  seizes  hold  of  its  two  ends  and 
draws  them  firmly  together,  so  as  to  cause  the  strangula- 
tion of  the  protruded  portion  of  iris,  and  at  the  same  time 
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to  prevent  its  slipping  back  throngli  the  incision  into  the 
anterior  chamber.  The  two  ends  of  the  ligature  may  now 
be  cut  ofi;  but  one  end  should  be  left  longer  than  the 
other,  for  the  convenience  of  catching  hold  of  it  with  a. 
pair  of  forceps  if,  with  the  resecretion  of  the  aqueous,  it 
should  be  drawn  within  the  corneal  wound. 


Fig.  19. 


It  is  a  matter  of  importance  not  to  make  the  incision  in 
the  margin  of  the  cornea  too  large,  as  although  at  the 
time  it  facilitates  the  operation,  yet,  as  the  aqueous  is 
restored,  the  piece  of  iris,  with  the  ligature  on  it,  may  be 
sucked  back  into  the  anterior  chamber. 

3.  Artificial  Fuf  il  by  Incision  of  the  Iris. — This  opera- 
tion is  only  suited  to  a  special  class  of  cases  ;  those  eyes 
in  which  there  is  no  lens,  and  in  which  no  trace  of  a  pupil 
remains,  the  iris  appearing  as  a  plane  surface  stretched 
tightly  from  the  cicatrix  to  the  circumference  of  the 
cornea. 

A  broad  needle  is  to  be  passed  through  the  cornea  into 
the  anterior  chamber,  and  along  the  plane  of  the  iris,  to 
the  point  where  it  is  desired  to  make  the  new  pupil ;  it  is 
then  to  be  turned  with  its  edge  and  point  towards  the 
iris,  when,  by  suddenly  depressing  the  hand,  the  needle 
is  made  to  penetrate  the  iris  and  to  cut  a  small  slit  across 
its  fibres.  The  needle  is  then  to  be  withdrawn,  and  if 
the  iris  is  healthy  the  edges  of  the  incision  will  at  once 
retract,  and  a  good  pupil  will  be  formed.  If,  however, 
owino-  to  the  iris  having  lost  its  natural  elasticity,  the 
edn-es  of  the  cut  should  fail  to  retract  so  as  to  form  a  new 
pupil,  a  Tyrrell's  hook  (fig.  18)  should  be  introduced 
through  the  opening  in  the  cornea  already  made  with  the 
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broad  needle,  and  having  caught  one  edge  of  the  incision 
in  the  iris,  it  should  be  gently  drawn  out  of  the  eye,  and 
the  piece  of  iris  it  brings  with  it  cut  off  with  a  pair  of  fine 
scissors. 

4.  AHificial  Pupil  by  Excision  of  a  triangular-shaped 
piece  of  the  Iris. — This  operation  has  been  practised  by 
Mr.  Bowman  in  cases  where  the  pupil  has  become  closed 
and  drawn  towards  the  cicatrix  in  the  cornea  after  ex- 
traction of  the  lens,  and  also  where  there  has  been  closed 
pupil  with  extensive  posterior  synechia3  after  sympathetic 
ophthalmia  or  irido-choroiditis.  The  operation  is  per- 
formed as  follows  :  The  lids  being  separated  with  a  spring 
speculum,  an  incision  is  commenced  in  the  corneo-sclerotic 
junction  with  one  of  Graefe's  cataract  knives,  as  if  for  the 
extraction  of  cataract,  but  the  blade  is  withdrawn  from 
the  eye  before  the  section  is  completed,  and  thus  two 
lateral  openings  are  made,  with  a  bridge  of  cornea  be- 
tween them.  Through  one  of  these  openings  a  pair  of  scis- 
sors, the  anterior  blade  of  which  is  probe-pointed,  is  intro- 
duced, and  a  triangular-shaped  piece  of  iris  is  excised.  To 
accompbsh  this  the  posterior  blade  is  made  to  perforate 
the  iris  and  the  subjacent  parts  to  which  it  is  adherent, 
and  with  one  snip  downwards  a  cut  is  made  to  a  point 
just  below  the  normal  jjosition  of  the  pupil ;  a  similar 
cut  is  then  made  on  the  other  side  of  the  iris  to  the  same 
point,  and  the  two  lines  of  incision  are  joined  at  their 
base  by  a  third  cut  with  the  scissors.  A  triangular  por- 
tion of  iris  is  thus  included  between  the  three  incisions, 
and  this  is  then  lifted  away  with  a  pair  of  iris  forcej^s. 

If  the  lens  be  still  in  the  eye  the  two  lateral  incisions 
should  be  thrown  into  one  by  dividing  the  bridge  of 
cornea  between  them,  and  through  this  opening  the  lens 
should  be  extracted. 

The  results  of  this  operation  of  excision  of  a  triangular- 
shaped  piece  of  iris,  as  far  as  my  experience  goes,  are 
very  unfavourable. 

INJURIES  TO  THE  IRIS. 
HEMORRHAGE  INTO  THE  ANTERIOR  CHAMBER.  —  This  is 

the  most  common  form  of  intraocular  haemorrhage,  and 
at  the  same  time  the  least  severe.  It  may  vary  in  extent 
from  a  few  drops  of  blood  to  a  quantity  sufficient  to  fill 
both  the  anterior  and  the  posterior  chambers. 

The  most  usual  causes  of  haemorrhage  into  the  anterior 
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chamber  are,  either  rupture  of  one  or  more  of  the  super- 
ficial vessels  of  the  iris,  or  a  distinct  laceration  of  its 
sti'ucture :  or  a  detachment  of  a  portion  of  the  ii'is  from 
its  ciliary  circumference  (coredialysis).  The  blood,  as 
it  is  effused  from  the  lacerated  vessels  of  the  iris,  sinks  at 
once  to  the  bottom  of  the  anterior  chamber,  quickly 
coagulates,  and,  if  not  much  in  quantity,  may  be  seen  as 
a  small  clot  occupying  its  lower  part,  and  moulded  as  it 
were  to  it.  If,  however,  the  bleeding  be  more  severe,  the 
whole  anterior  chamber  may  be  filled  with  one  large 
coagulum,  which  will  entirely  occlude  the  pupil  and  iris. 
This  more  extensive  haemorrhage  is  usually  owing  to  a 
detachment  of  the  iris  from  its  ciliary  border,  when,  on 
account  of  the  number  of  vessels  necessarily  torn  through, 
and  also  of  their  larger  size,  the  quantity  of  blood  which 
is  poured  out  is  considerable. 

Prognosis  and  Treatment. — When  the  hasmorrhage  is 
confined  to  the  anterior  chamber,  and  there  is  no  rupture 
of  any  of  the  external  tunics  of  the  eye,  the  case  generally 
does  well.  The  blood  is  first  macerated  by  the  aqueous 
humour,  and  then  rapidly  absorbed.  In  this,  as  indeed  in 
all  cases  of  injury,  rest  to  the  eyes  is  essential :  all  work 
should  for  a  time  be  forbidden,  and  the  eyes  should  be 
shaded  from  strong  light.  Cold  applications  are  the  best 
suited,  and  afford  the  most  comfoi't  to  the  eye.  A  doiible 
fold  of  linen,  wet  with  cold  water,  may  be  laid  over  the 
eye,  and  kept  in  its  place  with  a  single  turn  of  a  light 
roller,  and  moistened  from  time  to  time  with  a  little  fresh 
water  from  a  sponge ;  or,  if  the  eye  be  painful,  a  cold 
lotion  of  belladonna  may  be  used  in  the  place  of  the 
water-dressing. 

Coredialysis  is  a  detachment  of  the  iris  from  its  ciliary 
border,  by  which  a  new  pupil  is  frequent!}^  formed.  It  is 
generally  caused  by  sharp  blows  on  the  eye,  such  as  with 
the  handle  of  a  whip,  with  the  cork  from  a  bottle  of  soda- 
water,  or  an  accidental  back  blow  from  the  hand  of 
another  person,  or  indeed  from  any  sharp  sudden  violence. 
Coredialysis  may  be  associated  with  rupture  of  the  ex- 
ternal coats  of  the  eye,  but  in  the  majority  of  cases  it 
has  not  this  severe  complication.  The  separation  of  the 
iris  from  its  ciliary  connexion  is  always  immediately  fol- 
lowed by  free  bleeding,  often  sufficient  in  quantity  to 
fill  the  whole  of  the  anterior  chamber  with  a  blood  clot. 
The  extent  of  the  coredialysis  varies  very  much  :  in  some 
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eases  the  detachment  is  so  small  as  scarcely  to  be  visible 
after  all  the  blood  has  been  absorbed ;  whilst  in  other 
instances,  a  third  or  even  more  of  the  iris  may  be  loosened 
from  the  ciliary  body. 

_  The  pupillary  border  of  the  iris  corresponding  to  the 
dialysis  is  paralysed  from  a  tearing  through  of  the  ciliary 
nerves  which  supply  it,  and  that  part  of  it  is  uninflu- 
enced by  the  action  of  light  and  shade.  The  complete 
circle  of  the  pupil  is  thus  destroyed— a  defect  which  is 
most  observable  when  the  pupil  is  dilated. 


Extensive  coredialysis  caused  by  a  squib  which  struck 
the  eye  as  it  exploded.  On  the  day  following  the  accident, 
the  patient  applied  at  the  Hospital ;  the  eye  was  then  very 
painful  and  inllunied,  and  the  anterior  chamher  entirely  occu- 
pied by  a  clot  of  blood,  so  as  to  render  it  impossible  to 
distinguish  any  of  the  infernal  structures. 

Leeches  were  applied  to  the  temple,  and  a  fold  of  linen 
wet  with  cold  water  was  laid  over  the  lids.  Under  this 
treatment  the  pain  and  redness  of  the  eye  subsided  ;  and 
after  eight  days  the  blood  was  sufficiently  absorbed  for  an 
exact  examination  to  be  made.  It  was  then  found  that  at 
the  lower  and  inner  part,  an  extensive  detachment  of  the 
iris  from  its  ciliary  attachment  (coredialysis)  had  taken 
place  ;  but  as  far  as  could  be  then  ascertained,  the  lens  was 
clear.  The  case  progressed  most  satisfactorily,  and  the 
patient,  three  months  after  the  accident,  was  able  to  read 
with  that  eye  No.  1  of  Jaeger's  test  types. 

The  Prognosis  of  cases  of  coredialysis  when  there  is  no 
rupture  of  the  external  coats  of  the  eye  is  favourable.  A 
guarded  opinion  should,  however,  be  always  given,  as  the 
blow  which  has  foi'ce  enough  to  cause  a  coredialysis  may 
also  produce  cataract  or  posterior  hsemorrhage. 


Fi«.  20. 
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Treatment. — The  same  as  in  "  h^morrliage  into  the 
anterior  chamber."    See  preceding  section. 

Prolapse  of  the  Iris.  —  Penetrating  and  incised 
wounds  of  the  cornea  are  generally  followed  by  imme- 
diate prolapse  of  the  iris.  The  extent  of  the  protrusion 
varies  with  the  size  and  the  position  of  the  wound. 
A  small  penetrating  wound  near  the  margin  of  the  cornea 
is  more  likely  to  be  attended  with  a  prolapse  than  a  large 
incised  one  near  the  centre. 

Prolapse  of  the  iris  is  very  commonly  associated  with 
injury  to  the  lens ;  but  as  a  rule,  we  have  first  to  direct 
our  attention  in  the  treatment  of  the  case  to  the  pi-olapsed 
iris,  leaving  the  traumatic  cataract  to  be  dealt  with  at  a 
future  period. 

A  prolapse  of  the  iris  may  be  treated  in  three  different 
ways : — 

1st.  By  a  compress  applied  externally  over  the  closed 
lids. 

•2nd.  By  removing  with  a  pair  of  fine  scissors  the  pro- 
lapsed iris. 

ord.  By  frequent  puncturings  of  the  prolapsed  iris  with 
a  fine  needle. 

1st.  By  Compi'ess. — This  mode  of  treatment  should  be 
adopted  immediately  after  the  accident,  when  it  tends  to 
prevent  an  increased  prolapse  of  the  iris,  keeps  the  eye 
in  a  state  of  rest,  and  effectually  excludes  all  light.  It 
may,  however,  after  a  short  time  have  to  be  abandoned, 
or  used  in  concei't  with  other  remedies. 

2nd.  Removing  with  a  pair  of  scissors  the  prolapsed  Iris 
is  applicable  where  the  jjrolapse  is  small  and  the  wound 
a  clean  cut  or  puncture,  without  any  contusion  of  the 
corneal  tissue,  and  the  patient  is  seen  immediately  or  very 
shortly  after  the  accident.  This  treatment  is  especially 
beneficial  in  cases  of  prolapse  in  the  upper  half  of  the 
cornea,  when  the  movements  of  the  hd  over  it  are  produc- 
tive of  great  irritation. 

3rd.  Frequent  pundnrings  of  the  Prolapse  with  a  fine 
needle  are  most  useful  in  cases  of  extensive  prolapse  of  the 
iris  near  the  margin  of  the  cornea,  where  there  is  a  large 
wound  with  a  Irndency  to  gape,  and  where  it  is  evident 
that  snipping  off  the  prolapsed  iris  would  be  followed  by 
an  additional  ]jrotrusion.  The  prolapse  should  be  pricked 
at  one  or  two  points,  so  as  to  cause  the  aqueous  to  escape 
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and  its  sides  to  collapse,  and  at  the  same  time  to  permit 

'  the  edges  of  the  wound  to  close  upon  it. 

The  general  treatment  must  be  strictly  soothing,  and 
great  care  should  be  taken  of  the  eye  for  at  least  six 
months  after  a  wound  followed  by  prolapse  of  the  iris, 
even  though  the  lens  may  have  escaped  all  injury.  Both 
eyes  should  be  shaded,  and  all  strong  lights  should  be 
carefully  excluded.    The  eyes  should  be  protected  from 

jj^lare  when  out  of  doors  by  spectacles  with  dark  neutral 
tint  glasses. 

Soon  after  the  accident  two  or  three  leeches  should  be 
applied  to  the  temple  of  the  injured  eye ;  and  three  or 
four  times  during  the  day  the  eye  should  be  bathed  with 
a  belladonna  lotion  (F.  33) ;  or  it  may  be  fomented  with 
a  warm  decoction  of  poppy  heads.  A  few  drops  of  the 
solution  of  the  sulphate  of  atropia,  gr.  1  ad  aqua3  5  1> 
should  also  be  dropped  into  the  eye  twice  a  day,  as  it  is 
of  importance  to  keep  the  eye  under  the  influence  of 
belladonna  for  the  first  two  or  three  days  at  least  after 
the  accident.  If  a  compress  is  applied  over  the  eye,  it 
should  be  removed  three  times  daily,  to  allow  of  the  eye 
being  bathed  with  the  lotion ;  but  if  one  of  the  other 
plans  of  treating  the  prolapse  be  adopted,  in  addition  to 
bathing  the  eye,  a  fold  of  linen  wet  with  the  lotion  may 
be  laid  over  the  closed  lids. 

No  prolapse  of  the  iris  should  be  very  lightly  re- 
garded ;  for  I  have  seen  complete  blindness  follow  from 
what  has  appeared  at  first  a  comparatively  slight  injury. 


miDO-ClIOROIDITIS  AND  CHOROIDO-IRITIS. 

Inflammation  of  the  iris  and  choroid  is  not  a  primary 
disease,  that  is  to  say,  the  two  structures  are  seldom 
simultaneously  affected.  It  is  caused  either  by  the  ex- 
tension of  an  iritis  to  the  adjoining  choroid,  or  by  the 
spreading  of  an  inflammation  of  the  choroid  to  the  iris. 
Two  forms  of  inflammation  of  the  iris  and  choroid  may 
therefore  be  recognised. 

1st.  When  the  disease  commences  with  irftis  and  the 
clioroid  is  secondarily  affected.  To  this  form  the  term 
irido-choroiditie  is  applied. 

2nd.  When  the  primary  disease  is  in  the  choroid,  and 
the  iris  is  secondarily  involved.  To  this  form  the  term 
ehoroido -iritis  is  applied.   The  prefix  in  each  name  indi- 
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cates  the  structure  first  affected.  This  classification  is 
important,  as  the  two  diseases  are  not  identical,  but  difier 
both  in  their  progress  and  ultimate  results. 

1st.  Irido-chorotditis  is  an  extension  of  an  inflamma- 
tion from  the  iris  to  the  choroid.  It  is  most  liable  to  occur 
in  eyes  which  have  had  frequent  recui-rence  of  iritis,  and 
where  a  complete  adhesion  has  foi-med  between  the 
pupillary  margin  and  the  capsule  of  the  lens.  This  "  ex*t 
elusion  of  the  pupil "  exerts  a  very  prejudicial  influence 
on  the  eye.  The  pupillary  border,  tied  down  by  synechias 
to  the  lens  capsule,  is  repeatedly  pulled  on  by  the  iris  in 
its  abortive  efforts  to  dilate  and  contract  the  pupil  under 
the  influence  of  light  and  shade,  or  in  concert  with  the 
action  of  the  iris  in  the  other  eye ;  and  thus  a  constant 
source  of  irritation  is  maintained.  The  communication 
between  the  anterior  and  posterior  chambers  of  the  eye 
through  the  pupil  is  closed,  and  the  proper  balance  of 
fluid  between  them  is  destroyed.  The  aqueous  con- 
sequently accumulates  in  excess  in  the  posterior  chamber, 
and  presses  forward  the  iris  towards  the  cornea,  rendering 
its  surface  convex,  and  throwing  into  small  irregular 
bulgings  those  portions  of  the  iris  which  have  under- 
gone atrophic  changes  from  the  frequent  recurrence  of 
inflammation. 

Symptoms. — The  early  symptoms  are  those  of  iritis, 
from  the  first  attack  of  which  the  patient  may  have 
recovered,  but  having  suffered  from  one  or  more  relapses 
the  whole  or  the  greater  part  of  the  pupil  becomes 
bound  down  by  synechii?e,  and  lymph  is  effused  on  the 
capsule  of  the  lens  within  the  pupillary  area.  The  iris  is 
now  gradually  pushed  forwards  towards  the  cornea  from 
an  accumulation  of  the  aqueous  in  the  posterior  chamber; 
its  sti-iation  is  blurred  and  indistinct  ;  its  surface,  dis- 
coloured and  hazy,  is  convex  instead  of  being  plane  ;  and, 
if  the  disease  has  been  of  long  standing,  it  is  marked  by 
irregular  knotty  bulgings  from  atrophic  portions  yield- 
ing to  the  pressure  of  the  fluid  behind  it.  At  this  stage 
there  is  frequently  a  diffused  opacity  of  the  vitreous  with 
floating  opacities.  The  vision  is  always  greatly  impaired, 
and  especially  in  those  cases  where  the  iris  is  much  arched 
forwards;  and  occasionally  there  is  considerable  limita- 
tion of  the  field.  The  contracted  pupil,  opacity  of  the 
pupillary  portion  of  the  lens  capsule,  and  hazy  vitreous 
prevent  the  ophthalmoscope  from  affording  much  infor- 
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mation  as  to  the  state  of  the  parts  at  the  fundus  of  the 
eje.  This  must  be  estimated  partly  by  the  general 
appearance  of  the  structures  which  can  be  seen,  but 
chiefly  by  an  accurate  examination  of  the  amount  of 
sight  and  the  extent  of  the  field  of  vision.  During  the 
inflammatory  attacks  the  tension  of  the  globe  is  apt  to  be 
greatly  increased,  but  in  the  later  stages  of  the  disease 
the  eye  becomes  soft  from  atrophy  of  the  structures 
within  it. 

2nd.  Choroido-iritis  is  an  inflammation  which  com- 
mences in  the  choroid,  and  afterwards  extends  to  the 
iris.  It  is  a  more  severe  affection  than  the  preceding  and 
less  amenable  to  treatment. 

Stimpfoms. — The  early  symptoms  are  failing  sight,  a 
slightly  dilated  and  sluggish  pupil,  and  turbidity  of  the 
vitreous.  There  is  nothing  in  the  external  appearance 
of  the  eye  to  account  for  the  great  impairment  of  sight. 
The  disease  at  this  stage  is  confined  to  the  choroid,  but 
after  a  time  it  gradually  extends  itself  to  the  iris,  and 
symptoms  of  a  low  form  of  iritis  are  developed.  The 
iritic  symptoms  are  of  a  subacute  form,  and  very  insi- 
dious in  their  progress.  They  are  usually  accompanied 
with  some  irritability  and  redness  of  the  eye,  especially 
in  the  ciliary  region.  The  impairment  of  sight  steadily 
increases,  the  field  of  vision  becomes  contracted,  and  por- 
tions of  it  are  occasionally  destroyed  either  from  partial 
detachments  of  the  retina,  or  from  patches  of  atrophy  of 
both  the  choroid  and  retina.  The  tension  of  the  globe  as 
a  rule  remains  unaltered,  until  during  the  later  stages  of 
the  disease,  when  atrophic  changes  in  the  recently  in- 
flamed structures  cause  the  eye  to  become  soft. 

T/ie  Prognosis  of  irido-choroiditis  is  more  favourable 
than  that  of  choroido-iritis.  In  the  former  the  defect  of 
sight  may  be  chiefly  due  to  the  central  opacity  of  the  lens 
capsule,  the  vitreous  being  still  clear,  and  the  choroid  but 
little  affected.  When  such  is  the  case,  there  is  a  good 
prospect  of  the  eye  under  proper  treatment  regaining 
useful  vision.  In  choroido-iritis  the  impairment  of  vision 
is  usually  great,  and  clearly  dependent  on  changes  at  the 
fundus  of  the  eye.  The  most  hopeful  cases  are  those  in 
which  there  is  a  fair  field  of  vision,  with  an  ability  to  read 
lai-ge  type,  and  with  the  globe  of  the  normal  tension. 
When  the  eye  is  soft,  the  field  much  contracted,  and 
there  remains  only  an  imperfect  perception  of  light,  the 
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prognosis  is  very  bad,  for  no  benefit  will  be  derived  by 
any  operative  procedure. 

Treatment. — Althougb  both  irido-choroiditis  and  cbo- 
roido-iritis  may  arise  from  many  causes,  yet  a  large 
number  of  the  cases  are  dependent  on  syphilis.  _  A 
careful  inquiry  should  therefore  be  always  made  into 
the  previous  history  of  the  patient,  as  if  a  syphilitic 
taint  can  be  discovered,  it  forms  a  good  ground  upon 
which  to  found  the  treatment,  and  the  jirognosis  is 
more  favourable  than  when  the  source  of  the  disease 
cannot  be  traced.  If  syphilis  is  the  probable  cause,  the 
treatment  recommended  for  Eetinitis  Syphilitica  should 
be  followed.  If,  however,  the  source  of  the  inflammation 
should  be  due  to  a  rheumatic  diathesis,  the  treatment 
advised  for  Ehetjmatic  Iritis,  page  83,  should  be  adopted. 
No  permanent  benefit,  however,  wiU  be  gained  by  the 
mere  use  of  medicines,  and  soothing  applications  to  the 
63^6  ;  so  long  as  the  iris  remains  tied  down  to  the  lens 
capsule,  and  the  communication  between  the  anterior  and 
posterior  chambers  is  destroyed,  recurrences  of  the  inflam- 
mation are  liable  to  occur.  As  soon  therefore  as  the  eye 
has  become  free  from  active  irritation,  an  iridectomy 
should  be  performed ;  firstly,  with  the  object  of  restoring 
the  channel  through  the  pupil  between  the  anterior  and 
posterior  chambers ;  and  secondly,  for  the  purpose  of 
making  an  artificial  pupil,  and  exposing  a  portion  of 
transparent  lens  and  capsule,  through  which  the  patient 
may  have  better  vision.  There  are  several  difiiculties  which 
beset  the  operation  of  iridectomy  in  these  cases. 

o.  From  the  shallowness  of  the  anterior  chamber,  owing 
to  the  iris  being  pressed  forwards  towards  the  cornea,  it 
is  often  unsafe  to  use  the  triangular-shaped  iridectomy 
knife.  In  such  cases  Graefe's  cataract  knife  should  be 
used  in  the  manner  recommended  in  "  the  operation  of 
iridectomy,"  page  93. 

/S.  In  drawing  out  the  portion  of  iris  through  the  wound 
previous  to  excising  it,  the  pupillary  border  which  is 
adherent  to  the  lens  capsxilo  often  becomes  detached  and 
remains  in  situ.  No  attempt  should  be  afterwards  made 
to  get  it  away,  as  it  in  no  way  interferes  with  the  good 
efi'ect  of  the  operation. 

y.  The  iris  may  be  so  rotten,  and  have  formed  such 
broad  adhesions  between  its  posterior  siirface  and  the  lens 
capsule,  that  there  may  be  difficulty  in  drawing  exit  a 
portion  of  it  with  the  forceps ;  or  after  the  iridectomy 


CHOEOIDO-irxITIS. 


105 


has  been  completed,  the  sight  may  be  in  no  way  improved 
owing  to  the  exposed  lens  capsnle  being  covered  witli 
uvea.  In  such  cases  it  is  generally  adxasable  to  remove 
the  lens  at  a  future  operation. 

When  it  is  evident  that  broad  and  extensive  adhesions 
exist  between  the  posterior  surface  of  the  iris  and  the 
lens  capsule,  and  that  therefore  an  iridectomy  would 
fail  to  benefit  the  sight,  the  following  operation,  which 
has  been  frequently  adopted  by  Mr.  Bowman  and  Mr. 
Critchett,  may  be  performed. 

Fig.  21, 


The  lids  being  separated  with  a  spring  speculum,  an 
iridectomy  knife  is  used  to  make  an  opening  at  the 
margin  of  the  cornea,  as  in  an  ordinary  operation  for 
iridectomy ;  but  the  point  of  it  is  carried  beyond  the  pupil, 
and  dipped  downwards,  so  as  to  make  a  transverse  cut  in 
the  iris  just  below  the  pupil.  The  blades  of  a  pair  of  fine 
scissors  are  then  introduced  through  the  opening  at  the 
margin  of  the  cornea,  one  blade  in  front  of  and  the  other 
behind  the  iris ;  and  a  cut  is  made  first  on  one  side  to 
join  one  extremity  of  the  transverse  slit  below  the  pupil, 
and  the  same  proceeding  is  then  repeated  on  the  other 
side  to  make  a  similar  cut  to  join  the  other  end  of  the 
transverse  incision.  The  somewhat  oblong-shaped  piece 
thus  included  in  the  section  consists  of  iris,  and  a  portion 
of  the  anterior  capsule  of  the  lens  adherent  to  it.  The 
piece  is  then  lifted  away  by  a  pair  of  forceps,  its  ciliaiy 
attachment  divided  by  scissors,  and  the  lens  matter  re- 
moved by  a  curette  or  cataract- spoon. 

The  dotted  lines  in  fig.  21  represent  the  line  of  the 
incision  at  the  margin  of  the  cornea,  and  the  piece  of  iria 
which  is  afterwards  excised. 
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SYMPATHETIC  OPHTHALMIA 

Is  a  peculiar  inflammation  of  one  eye  excited  by  some 
si^ecial  irritation  in  the  other. 

There  are  two  forms  of  sympathetic  ophthalmia. 

The  first,  from  being  the  slighter  of  the  two,  may  be 
called  sympathetic  irritation. 

The  second  is  the  severe  disease  now  so  well  known  by 
the  name  of  sympathetic  ophthalmia. 

Sympathetic  Irritation  consists  of  attacks  of  extreme 
irritability  of  the  sound  eye,  which  may  come  on  when- 
ever the  lost  or  injured  one  becomes  inflamed.  There  is 
a  slight  indistinctness  of  vision,  the  objects  seem  to  dance 
about,  and  reading  tires  the  eye.  The  patient  may  be 
able  to  read  No.  1  of  Jaeger,  and  to  see  distant  figures 
rightly,  but  he  cannot  do  so  for  any  length  of  time,  the 
effort  of  accommodation  soon  fails,  and  the  eye  becomes 
fagged.  During  the  attack  the  eye  is  slightly  reddened, 
watery,  and  irritable :  occasionally  it  is  painful ;  the 
patient  has  neuralgic  shootings  in  it,  and  this  may  then 
be  the  symptom  which  gives  the  greatest  trouble.  The 
attack  generally  lasts  for  some  days,  or  it  may  even  con- 
tinue for  one  or  two  weeks,  and  then  gradually  cease ;  the 
recovery  being  frequently  coincident  with  the  cessation  of 
the  irritation  in  the  injured  eye. 

The  points  in  which  sympathetic  irritation  differs  from 
sympathetic  ophthalmia  are  : — 

1.  Although  the  eye  may  be  subjected  to  frequent 
recurrences  of  the  attacks,  yet  no  fibrinous  effusions  nor 
disorganizing  changes  of  its  different  tissues  take  place. 

2.  The  excision  of  the  lost  or  injured  eye  at  once  arrests 
the  disease.  All  sympathetic  irritation  ceases  when  the 
cause  which  gave  rise  to  it  is  removed. 

Sympathetic  Ophthalmia  is  essentially  an  adhesive  or 
fibrinous  inflammation.  Seldom  if  ever  does  an  eye  with 
sympathetic  inflammation  suppurate.  Its  tendency  is  to 
rapid  plastic  effusions,  which  soon  become  organized  and 
incapable  oi  absorption — blending  the  different  tissues 
together,  impairing  their  textures,  and  destroying  their 
functions.  The  eye  is  generally  attacked  by  the  disease 
without  having  pain  as  a  warning.  The  inflammation 
often  creeps  on.  unheeded  by  the  patient,  and  the  first 
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symptom  which  frequently  draws  the  attentiou  to  the  ap- 
parently sound  eye  is  a  slight  defect  in  its  ability  to  define 
clearly,  and  a  genei-al  pinldness  of  the  globe.  In  children 
1  have  seen  the  disease  thoroughly  established  before  they 
have  been  brought  for  advice,  simply  fi-om  the  fact  that 
the  absence  of  pain  induced  the  parents  to  tliink  lightly 
of  the  affection.  When  once  fairly  started,  sympathetic 
ophthalmia  is  very  difficult  to  subdue,  and  even  when 
arrested  it  is  liable  to  frequent  recurrence.  The  iris, 
ciliary  processes,  and  choroid  are  the  parts  primarily 
affected  by  the  disease ;  but  the  other  tissues  of  the  eye 
soon  become  secondarily  involved.  As  a  rule,  the  disease 
commences  in  the  iris,  and  its  progress  is  backwards  to 
the  choroid. 

The  peculiar  tendency  of  this  sympathetic  inflammation 
to  cause  rapid  effusion  of  lymi:»h  is  manifested  from  the 
very  commencement  of  the  disease.  At  an  early  period 
the  pupil  is  fixed  by  adhesions  to  the  anterior  capsule  of 
the  lens.  The  lymph  is  not  deposited  on  the  surface  in 
nodules,  as  in  syphilitic  iritis,  but  it  occurs  in  the  form  of 
an  infiltration  invading  the  very  texture  of  the  iris.  In 
the  synechiEe  which  are  formed,  it  is  not  simply  the 
pupillary  margin,  but  the  whole  posterior  surface  of  the 
iris  which  contracts  adhesions  to  the  capsule  of  the  lens, 
so  that  if  at  a  future  period  an  attempt  be  made  to  form 
an  artificial  pupil  by  tearing  away  a  portion  of  the  iris, 
the  exposed  part  of  the  lens  capsule  will  be  found  covered 
with  uvea,  indicating  exactly  the  extent  of  adhesion 
which  had  existed  between  it  and  the  posterior  surface  of 
the  iris. 

Early  in  the  disease  when  the  iris  is  saturated  with 
lymph,  it  is  soft  and  rotten  ;  but  at  a  later  date,  when  all 
the  acute  symptoms  have  passed  away,  the  iris  has  become 
completely  changed  in  its  character ;  it  is  excessively 
tough,  has  lost  all  its  elasticity,  and  is  converted  into 
a  dense  fibrous  membrane. 

The  cmcses  of  symjxothetic  ophthalmia  are : — 

1.  Wounds  of  the  eye. 

2.  The  lodgment  of  foreign  bodies  within  the  globe. 

3.  The  irritation  excited  by  degenerative  changes  taking 
place  in  eyes  already  lost. 

Sympathetic  ophthalmia  is  seldom,  if  ever,  excited  by  a 
supi^urative  inflammation  of  one  eye.  This  fact  was 
noticed  by  Von  Graefe,  and  my  own  experience  accords 
with  it.    If,  however,  a  foreign  body  is  within  the  globe. 
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suppuration  does  not  lessen  the  danger  which  its  presence 
in  the  stump  will  keep  up. 

The  age  of  the  patient  has  a  remarhahle  influence  on 
fliis  disease. — The  young  are  much  more  prone  to  it  than 
the  old,  and  it  runs  its  course  more  rapidly  in  the  child 
or  the  young  adult  than  it  does  in  the  middle-aged  or 
the  old. 

The  period  at  which  sympathetic  ophthalmia  may  come 
on  after  an  injury. — It  is  difficult  to  assign  any  date  at 
which  sympathetic  ophthalmia  may  be  exjjected,  or  after 
which  the  sound  eye  may  be  considered  as  safe.  So  long 
as  the  irritation  primarily  excited  by  the  injury  continues, 
the  sound  eye  may  sympathize.  The  risk  cannot  be  said 
to  have  passed  away  until  the  injured  eye  has  quite  re- 
covered; the  sclerotic  must  have  regained  its  normal  white- 
ness, and  aU  photophobia  and  lachrymation  have  ceased. 

If  the  injury  is  from  a  foreign  body  within  the  eye,  the 
sound  eye  may  become  sympathetically  affected  at  any 
time,  and  after  the  lapse  of  any  number  of  years. 

Tension  of  the  Eye. — The  tension  of  a  sympathetically 
inflamed  eye  varies  with  the  development  of  the  disease. 
In  the  early  stages  it  is  usually  increased,  sometimes  to 
the  extent  of  T  2  or  3,  so  that  the  globe  cannot  be  in- 
dented with  the  fingers.  This  state  of  increased  tension 
may  continue  during  many  months,  or  even  last  beyond  a 
year.  It  may  accompany  the  acute  or  subacute  symptoms 
which  precede  atrophy.  If  the  disease  runs  on  xmabated 
and  unarrested,  the  increased  tension  subsides,  and  the 
eye  gradually  becomes  softer  than  normal,  and  sinks  to 
—  T  2  or  3.  The  vitreovis  slowly  atrophies,  loses  consis- 
tency and  diminishes  in  bulk,  and  with  these  changes  the 
eye  softens.  But,  worst  of  all,  as  the  atrophy  of  the 
vitreous  proceeds,  the  retina  is  deprived  of  its  normal 
support,  and  falling  forwards  becomes  partly  or  completely 
detached. 

Sipnptoms. — At  the  commencement  of  the  attack  the 
eye  is  irritable  and  abnormally  sensitive  to  light ;  there 
is  some  lachrymation,  the  conjunctiva  is  a  little  injected, 
and  the  pupil  is  decidedly  sluggish  in  its  action ;  the 
power  of  focusing  the  eye  for  near  objects  is  diminished ; 
and  the  patient  is  unable  to  maintain  a  prolonged  accom- 
modative efi'ort.  Reading  quickly  induces  fatigue,  the 
words  become  confused,  blurred,  and  at  last  indistin- 
guishable.  A  few  minutes'  rest  and  the  eye  can  resume 
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its  work,  but  the  same  symptoms  shortly  reappear  and 
oblige  it  to  desist. 

It"  the  disease  progresses,  the  globe  from  sclerotic  injec- 
tion assumes  a  pinkish  appearance,  with  a  distinct  ciUary 
zone  around  the  cornea,  showing  internal  congestion.  The 
pupil  contracts  adhesions  to  the  anterior  capsule  of  the 
lens,  and  becomes  stationary ;  or  if  atrojiine  be  dropped 
into  the  eye,  it  dilates  only  slightly,  irregularly,  and  par- 
tially. The  aqueous  becomes  serous,  and  the  sti-iation 
of  the  iris,  at  first  indistinct,  is  afterwards  comj)letely 
lost. 

At  the  onset  of  the  disease  there  is  generally  no  pain, 
not  even  sufficient  to  draw  proper  attention  to  the  eye ; 
but  in  the  later  stages  the  globe  is  tender  to  the  touch, 
and  there  is  frequently  supra-orbital  pain.  Lymph  is 
speedily  effused  in  large  quantities  as  an  infiltration  into 
the  different  tissues  involved  in  the  inflammation ;  the 
pupillary  area  of  the  capsule  of  the  lens  is  covered  and 
the  iris  almost  soaked  with  it.  This  exudation  rapidly 
becomes  organized,  and  contracts  firm  adhesions  between 
the  posterior  surface  of  the  iris  and  the  lens-capsule. 
Commencing  generally  in  the  iris,  the  disease  extends 
itself  back  to  the  choroid,  and  a  form  of  irido-choroiditis 
is  established,  very  difficult  to  an*est. 


Fjg.  22. 


Fig.  22  represents,  as  well  as  an  engraving  can,  the 
appearance  of  an  eye  suffering  from  sympathetic  ophthal- 
mia. It  was  drawn  from  a  young  man,  ajt.  eighteen,  a 
glass-blower,  who  had  lost  his  left  eye  from  an  injury  he 
received  ten  months  previously. 
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Treatment. — In  the  treatment  of  sympathetic  inflam- 
mation of  the  eye,  we  must  consider — 1,  how  to  arrest 
the  progress  of  the  disease  ;  and,  2,  how  to  deal  with  an 
eye  which  remains  damaged  after  the  disease  has  been 
arrested. 

1.  How  to  arrest  the  progress  of  the  disease. — If  the 
sympathetic  inflammation  of  one  eye  is  dependent  on 
injury  to  the  other,  and  it  is  clear  that  the  wounded  eye 
is  irreparably  blind  ;  or  if  the  exciting  cause  of  the  mis- 
chief is  a  previously  lost  eye  becoming  inflamed,  then 
there  cannot  be  a  moment's  hesitation  about  the  propriety 
of  at  once  extirpating  the  diseased  or  the  injured  eye. 

The  importance  of  removing  at  an  early  period  an  eye 
which  has  been  so  injured  as  to  be  useless,  and  which  is 
exciting  irritation  in  the  other,  or  the  inflamed  remnant 
of  a  lost  eye  which  is  acting  in  the  same  prejudicial  man- 
ner, cannot  be  exaggerated  ;  for  though  in  the  verij  early 
stage  of  sympathetic  ophthalmia  the  removal  of  the  cause 
of  irritation  will  and  generally  does  cause  its  subsidence, 
yet  when  the  disease  has  thoroughly  taken  hold  of  the 
sound  eye,  even  the  removal  of  the  lost  one  may  fail  to 
arrest  its  progress. 

General  treatment. — Absolute  rest  to  the  eyes  is  impe- 
ratively demanded ;  all  reading,  writing,  or  tine  work  of 
any  kind,  must  be  forbidden ;  when  at  home,  the  room 
should  be  kept  darkened,  and,  when  out,  dark  neutral 
tinted  glass  goggles  should  be  worn.  It  is  impossible  to 
overrate  the  imjDortance  of  keeping  the  jjatient  for  a  long 
period  in  a  very  subdued  light ;  it  affords  the  best  hope 
of  success,  and  places  the  eyes  in  a  position  to  receive 
most  favourably  the  influence  of  any  other  treatment 
which  may  be  adopted.  However  well  the  patient  may 
progress,  the  order  to  rest  the  eyes  and  abstain  from  work 
should  not  be  rescinded  for  at  least  from  six  to  eight 
months.  The  disease  is  very  recurrent  in  its  nature,  and 
the  too  soon  exposing  the  eyes  to  the  stimulus  of  strong 
light  will  increase  the  chances  of  relapse. 

The  patient  should  be  well  fed,  as  the  disease  is  very 
depressing,  and  tonics  of  quinine,  iron,  or  bark  should  be 
prescribed.  I  have  occasionally  found  the  mineral  acids 
with  tincture  of  nux  vomica  (F.  65)  do  good.  From 
the  use  of  iodide  of  potassium  and  perchloride  of  mer- 
cury, both  of  them  favourite  medicines  in  the  treatment 
of  irido-choroiditis,  I  have  never  known  the  slightest 
benefit. 


SYMPATHETIC  OPHTHALMIA. 


Ill 


In  some  cases  I  have  seen  decided  improvement  from 
a  moderate  innnction  of  mercnry,  but  quinine  in  one  or 
two-grain  doses  must  be  given  at  the  same  time. 

Local  applications. — BeUadonna  in  one  form  or  another 
affords  the  most  grateful  application  to  the  eyes.  A  solu- 
tion of  atropine,  of  the  strength  of  one  grain  to  the  oance, 
should  be  dropped  into  the  eye  three  or  four  times  a  day. 
It  is  a.  direct  and  very  excellent  sedative  to  the  eye,  allays 
irritability  and  relieves  pain,  and  sometimes  it  seems 
to  exert  almost  a  specific  action  on  the  disease.  The 
frequent  use  of  a  belladonna  lotion  (Fig.  33)  also  gives 
great  comfort. 

No  operation  should  be  performed  either  with  the  view 
of  arresting  the  disease,  or  for  the  purpose  of  making  an 
artificial  pupil,  so  long  as  the  eye  is  inflamed. 

2.  Hmo  to  deal  with  an  eye  lohich  remains  damaged  after 
the  disease  has  been  arrested. — If  the  disease  has  been 
stayed  before  the  deeper  ])arts  of  the  eye  have  been  seri- 
ously implicated,  and  a  fair  perception  of  light  remains, 
much  may  be  done  by  operative  treatment  to  restore  useful 
vision  to  the  eye.  The  objects  to  be  attained  are,  the 
formation  of  a  new  pupil,  and  the  extraction  of  the  lens. 
There  are  very  few  eyes  which  have  suffered  from  sym- 
pathetic ophthalmia  in  which  an  artificial  pupil  can  be 
satisfactorily  made  without  at  the  same  time  removing 
the  lens.  The  iris  has  become  so  changed  in  structure, 
and  so  adherent  to  the  lens  capsule,  that  it  is  difficult  and 
often  impossible  to  perform  an  iridectomy;  and  even  when 
this  can  be  accomplished,  it  usually  fails  to  benefit  the 
sight,  from  the  exposed  capsule  of  the  lens  being  coated 
with  uvea.  It  is  therefore  generally  advisable  to  endea- 
vour to  remove  a  portion  of  iris  and  to  extract  the  lens 
in  the  one  operation.  To  effect  this,  the  operation  recom- 
mended in  the  treatment  of  irido-choroiditis,  page  105,  may 
be  performed. 

The  extraction  of  the  lens  seems  to  exert  a  beneficial 
influence  on  the  eye,  as  after  it  has  recovered  from  the 
effects  of  the  operation,  it  is  much  less  disposed  than  it 
was  before  to  a  recurrence  of  the  inflammation. 
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GLAUCOMA. 

Tliere  are  three  forms  of  this  disease  : — 

1.  The  acute  and  subacute  inflammatory. 

2.  The  chronic  or  simple. 

3.  The  consecutive  or  secondary. 

The  characteristic  symptoms  of  all  are,  increased  ten- 
sion of  the  globe,  impairment  of  the  field  of  vision,  and 
fading  sight.  The  progress  of  each  differs,  but  if  unin- 
terrupted by  treatment,  the  end  is  the  same — sooner  or 
later  irreparable  blindness. 

To  ascertain  the  tension  of  the  globe. — See  page  118. 

The  hnpairment  of  the  field  of  vision  in  glaucoma  is 
very  great.  It  usually  commences  at  the  inner  or  nasal 
side,  at  which  part  it  is  sometimes  completely  wanting. 
In  some  cases  the  field  is  simply  contracted,  and  this 
occasionally  goes  on  to  such  an  extent  that  the  patient 
will  describe  his  hmitation  of  vision  "  as  if  he  were  look- 
ing through  a  tube."  In  other  cases  portions  of  the  field 
are  completely  obliterated,  so  that  in  certain  directions 
the  eye  is  blind. 

To  determine  and  map  out  the  field  of  vision, — See 
article  on  this  subject. 

Causes. — Glaucoma  is  a  disease  of  advanced  life,  the 
large  majority  of  the  cases  being  in  patients  over  forty- 
five  years  of  age.  There  are,  however,  exceptional  in- 
stances in  which  it  has  occurred  at  a  much  earlier  date. 
Glaucoma  may  be  idiopathic,  that  is,  it  may  develop  itself 
in  an  eye  without  any  apparent  cause  ;  or  it  may  bo  de- 
pendent on  an  injury,  or  on  some  form  of  inflammation 
of  the  eye  to  which  it  is  secondary. 

The  advent  of  an  attack  of  acute  glaucoma  seems  to  be 
sometimes  due  to  a  sudden  mental  shock  occurring  to  a 
person  already  depressed  and  -with  eyes  probably  predis- 
posed to  the  disease.  Thus  I  have  on  several  occasions 
seen  it  come  on  after  severe  affliction  caused  by  the  death 
of  near  relations,  or  by  great  pecuniary  loss.  In  one 
case  which  came  under  my  notice,  a  sudden  fright  in  a 
patient  exhausted  by  night- watching  apparently  induced 
the  disease.  The  patient,  a  nurse,  had  from  sheer  fatigue 
fallen  asleep  by  the  bedside  of  the  patient  she  was  watch- 
ing, when  she  was  suddenly  awoke  in  the  night  by  the 
snapping  of  the  sash  cord,  and  the  sudden  falling  of  the 
window.  Within  a  few  hours  she  had  an  attack  of  acute 
glaucoma.   Patients  who  have  suffered  from  gout  or  from 
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disorders  of  the  digestive  system  have  been  siipposed  to 
be  specially  liable  to  glaucoma,  but  this  has  not  been 
satisfactorily  proved.  Both  eyes  may  be  simultaneously 
involved ;  but  it  is  more  usual  for  one  to  be  first  affected, 
and  for  the  disease  to  follow  in  the  other  after  a  varying 
interval.  ^Vhen  one  eye  has  suffered  from  glaucoma,  the 
other  is  specially  liable  to  be  attacked. 

The  'premonitory  symptoms  of  glaticoma  are  : — 

1.  Rapidly  increasing  presbyopia,  the  patient  finding 
it  necessary  to  frequently  change  his  convex  glasses 
for  stronger  ones  on  account  of  his  defect  of  sight  in- 
creasing. 

2.  Periodic  ohscurations,  sudden  dimness,  varying  in 
degree  and  lasting  from  a  few  minutes  to  several  hours. 

3.  Halos  or  rainbovjs  around  the  candle  or  any  other 
light  is  a  frequent  symptom,  and  one  which  generally 
draws  the  patient's  attention  to  his  eye. 

4.  Diminution  of  the  field  of  vision  and  fading  sight. 

5.  A  gradual  increasing  hardness  of  the  globe. 

Such  are  the  warning  symptoms  of  glaucoma,  but  they 
may  be  all  so  slight,  or  may  make  their  appearances  so 
slowly  that  they  may  be  unheeded,  and  this  is  especially 
the  case  if  one  eye  only  is  affected. 

1.  Acute  Inflammatory  Glaucoma  is  generally  sudden 
in  its  attack,  occurring  usually  in  eyes  which  have  had 
premonitory  symptoms,  though  they  may  not  have  been 
appreciated  by  the  patient ;  or  it  may  supei-vene  on  the 
simple  form  of  the  disease,  the  chronic  glaucoma  rapidly 
and  suddenly  assuming  the  acute  infiammatory  type. 

Symptoms. — The  eye  exhibits  all  the  external  manifes- 
tations of  great  internal  congestion  and  acute  infiamma- 
tory action.  There  is  distension  of  the  ciliary  vessels, 
both  of  the  veins  which  emerge  thi-ough  the  sclerotic  in 
front  of  the  insertion  of  the  recti,  and  of  the  zone  of 
arteries  around  the  cornea ;  occasionally  there  is  also  che- 
mosis  of  the  conjunctiva.  The  anterior  chamber  is 
diminished  in  size,  sometimes  to  such  a  degree  as  to  bring 
the  iris  almost  into  contact  with  the  cornea ;  the  pupil  is 
dilated  and  either  very  sluggish  or  completely  inactive. 
The  patient  sees  rainbows  or  halos  of  bright-coloured 
light  around  the  candle  or  gashghts.  The  field  of  vision 
is  diminished,  or  parts  of  it  are  obliterated.  The  sight  is 
greatly  impaired,  and  is  rapidly  getting  worse ;  in  a  few 
hours  it  may  be  so  reduced  as  to  be  able  only  to  distin- 
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guish  No.  XX.  or  to  count  fingers.  The  ten-sion  of  the 
globe  is  increased  from  T  1  to  T  3,  or  stony  hardness. 
The  pain  is  usually  most  severe,  oftentimes  of  an  almost 
maddening  character.  There  is  a  sense  of  aching  and 
tightness  of  the  globe,  with  pain  extending  around  the 
orbit,  along  the  side  of  the  head,  and  down  the  nose,  but 
the  most  acute  agony  is  often  referred  to  the  back  of  the 
head.  This  is  usually  accompanied  with  severe  vomiting, 
so  as  to  give  to  the  symptoms  an  asj^ect  of  a  bad  bilious 
attack,  for  which  indeed  it  is  unfortunately  too  often 
mistaken. 

Examined  with  the  Ophthalmoscope  the  vitreous  maybe 
so  turbid  as  to  prevent  the  fundus  from  being  seen ;  but 
if  the  humours  are  still  sufficiently  clear,  there  will  be 
*  found  cupping  of  the  optic  nerve ;  pulsation  of  the  retinal 
arteries,  either  spontaneous,  or  produced  by  the  slightest 
pressure  on  the  globe  ;  and  a  dilated  and  tortuous  condi- 
tion of  the  retinal  veins.  Small  blood  spots  will  be  often 
seen  scattered  at  diffei'ent  parts  of  the  retina.  They  are 
the  result  of  capillary  liasmorrhages,  which  take  place  in 
most  cases  of  the  acute,  and  in  many  of  the  chronic  glau- 
coma. Filmy  blood  clots  are  also  often  found  in  the 
vitreous. 

The  Characteristics  of  a  Glaucomatous  Cup. — The  glau- 
comatous cup  involves  the  whole  optic  disc ;  its  margin  is 
abrupt,  sharp,  and  sometimes  excavated,  overlapping  the 
cup,  and  the  vessels  as  they  curl  over  its  edge  apjoear  to 
be  either  interrupted  or  distorted.  If  the  excavation  is 
c^eei?,  the  continuity  of  the  vessels,  as  they  ascend  the 
side  of  the  cup  and  mount  over  its  edge,  seems  to  be  lost, 
and  the  vessels  look  as  if  they  were  iuterru])ted  or  broken 
in  their  course  ;  whilst  if  the  cujoping  of  the  nerve  is 
shallo'w,  the  vessels  appear  bent  or  distorted  as  they  pass 
over  its  edge.  The  optic  disc  is  encircled  by  a  light 
coloured  zone.  This  is  caused  by  the  edge  of  the  scle- 
rotic ring  shining  through  a  rim  of  atrophied  choroid,  and 
it  is  best  seen  in  those  cases  where  the  excavation  is 
deepest.  The  central  portion  of  the  papilla  has  often  a 
peculiar  bluish-grey  tinge  which  increases  in  intensity 
towards  the  circumference  of  the  nerve.  So  deceptive  is 
the  appearance  of  a  deeply  excavated  nerve  that  it  re- 
sembles more  the  prominence  of  a  sphere,  than  the  hollow 
of  a  cup.  The  glaucomatous  excavation  is  perfectly  dis- 
tinct from  what  is  termed  the  i^hysioJorjical  cup. 

Tlie  physiological  cup  is  simply  a  shallow  depression 
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confined  to  the  centre  of  the  optic  disc,  in  the  site  where 
the  retinal  vessels  jDass ;  it  looks  white  and  glistening, 
and  its  sides  are  usually  bevelled  or  sloping ;  it  varies 
greatly  in  size,  but  it  is  surrounded  by  healthy  looking 
nerve  sti-ucture;  it  is  congenital,  and  has  no  unfavourable 
omen.  In  addition  to  these  two,  there  is  a  third  form  of 
excavation  of  the  disc  i^roduced  by  atrophy  of  the  optic 
nerve.    See  Atrophy  or  Optic  Nekve. 

Two  modifications  of  this  acute  form  of  glaucoma 
should  be  noticed.  A  subacute  in  which  all  the  symptoms 
are  diminished  in  intensity;  and  a  hcemorrhagic  form  in 
which  there  is  a  peculiar  tendency  to  retinal  haemor- 
rhages, and  in  which  bleeding  between  the  choroid  and 
retina  will  sometimes  occur  immediately  the  tension  of 
the  globe  is  relieved  by  iridectomy. 

Results  of  acute  Glaucoma. — The  vision  may  be  reduced 
to  a  mere  perception  of  large  objects  in  a  few  days,  or,  in 
very  acute  cases,  as  in  the  "  Glaucoma  fulminans"  of 
Graefe,*  in  even  a  few  hours.  If  the  acute  symptoms 
subside,  and  some  of  the  lost  sight  is  regained,  the  eye  is 
still  left  in  a  very  unhealthy  and  unsatisfactory  state. 
The  sight  remains  impaired,  the  tension  of  the  globe  will 
generally  continue  too  great,  and  there  is  a  probability, 
amounting  almost  to  a  certainty,  that  the  eye  will  sooner 
or  later  be  subjected  to  another  attack  which  will  still  fur- 
ther damage  the  sight,  if  it  does  not  altogether  destroy  it. 
After  one  or  more  of  these  acute  attacks,  the  eye  will 
drift  into  the  state  of  hopeless  blindness  which  has  been 
described  as  (jlancoma  ahsolutuni.  This  is,  in  fact,  the  last 
stage  of  the  disease,  when  the  eye  is  irremediably  blind, 
and  when  all  hope  of  benefit  from  treatment  has  passed. 
The  globe  is  of  stony  hardness,  the  pupil  widely  dilated, 
and  often  irregularly  so ;  the  anterior  chamber  is  so 
shallow  that  the  iris  is  almo.st  in  contact  with  the  cornea, 
which  is  anaesthetic  and  dull  in  appearance,  having  lost 
much  of  its  normal  lustre.  The  humours  are  turbid,  so 
that  the  fundus  cannot  be  seen  ;  and  it  may  be  that  the 
lens  is  also  cataractous.  But,  in  addition,  the  eye  is  often 
subject  to  severe  pain,  which  is  either  constant  or  so 
frequently  recurring  as  to  destroy  sleep  and  impair  health. 
The  sufi"ering  may  be  due  either  to  a  repetition  of  the 
acute  inflammatory  attacks,  which  continue  even  though 
the  eye  is  lost ;  or  to  the  irritation  which  is  excited  by 
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degenerative  changes  taking  place  in  the  tissues  within 
the  globe. 

Treatment. — For  the  acute  inflammatory  glaucoma, 
there  is  but  one  plan  of  treatment  which  holds  out  the 
promise  of  regaining  much  of  the  lost  sight,  and  at  the 
same  time  of  relieving  pain,  and  that  is  iridectomy.  The 
results  of  this  operation  in  acute  glaucoma  have  been 
most  brilliant ;  its  curative  effect  is  now  an  established 
fact,  and  cannot  be  controverted  by  ignorance  or  prejudice. 

To  Von  Graefe  is  to  be  ascribed  the  honour  of  having 
originated  the  operation,  and  the  thanks  of  all  who  are 
benefited  by  it  are  due  to  him.  The  effect  of  iridectomy 
is  to  relieve  tension,  and  the  symptoms  which  are  de- 
pendent on  it  at  once  begin  to  subside.  The  operation 
should  be  performed  as  soon  as  possible  after  the  acute 
symptoms  have  set  in,  as  every  hour  tends  to  diminish 
the  chances  of  recovery. 

For  the  eye  which  has  been  lost  by  glaucoma,  and  con- 
tinues painful,  or  is  liable  to  frequent  recurrence  of 
inflammation,  the  best  treatment  is  excision.  The  opera- 
tion of  iridectomy  in  such  cases  generally  fails  to  give  relief. 

2.  Chronic,  or  Simple  Glatjcoma. — The  progress  of  this 
disease  is  usually  unaccompanied  by  pain.  It  may  involve 
one  or  both  eyes  ;  but  when  both  are  affected,  it  is  gene- 
rally more  advanced  in  one  eye  than  in  the  other.  The  vision 
gradually  fades,  and  there  are  occasional  obscurations  in 
which  the  dimness  is  greatly  increased — in  some  cases 
almost  to  darkness  ;  but  after  a  varying  time  the  sight  is 
regained.  The  patient  sees  rainbows  or  halos  of  coloured 
light  around  the  candles.  The  pupil  is  sluggish  and  more 
dilated  than  normal.  The  anterior  chamber  becomes 
shallow,  and  the  humours  turbid.  The  tension  of  the  eye 
is  increased;  and  the  field  of  vision  is  contracted,  or  in 
parts  lost.  These  symptoms  may  steadily  progress,  -with 
occasional  remissions  or  exacerbations,  until  all  sight 
is  extinguished.  Frequently,  however,  an  acute  attack 
supervenes,  and  all  the  symptoms  which  characterize  the 
acute  inflammatory  glaucoma  are  at  once  developed. 

Examined  with  the  ophthalmoscope  the  same  appear- 
ances are  presented  which  were  mentioned  in  the  section 
on  Acute  Glaucoma,  page  114— viz.,  cupping  of  the  optic 
disc  with  pulsation  of  the  retinal  arteries,  either  spon- 
taneous or  produced  under  the  slightest  pressure  of 
the  fingers  on  the  globe ;  undue  fulness  of  the  retinal 


CONSECUTIVE  GLAUCOMA. 


117 


veins;  turbidity  of  the  vitreous,  and  occasionally  small 
extravasations  of  blood  on  the  retina. 

Treatment. — Iridectomy  afibrds  the  best  chance  for  the 
eye ;  but  the  results  of  this  operation  in  the  chronic  or 
simple  glaucoma  are  not  nearly  so  favoiirable  as  when  per- 
formed for  the  acute  form  of  this  disease.  It  will  gene- 
rally arrest  the  pi-ogress,  and  retain  for  the  patient  the 
vision  he  still  has,  but  it  will  often  fail  to  bring  back  the 
sight  which  has  been  lost.  Still,  so  long  as  the  eyes 
possess  perception  of  light,  it  is  worth  performing  iridec- 
tomy, as  the  results  of  the  operation  will  often  far  exceed 
the  exjDcctations,  and  especially  if  the  disease  has  been  of 
short  duration.  In  some  cases  which  have  been  under 
my  care,  where  the  vision  was  so  reduced  that  the  patients 
could  only  count  fingers,  I  have  been  gratified  by  such  a 
restoration  after  the  operation  as  has  enabled  them  to 
read  fair-sized  type,  such  as,  from  No.  6  to  No.  10  of  Jaeger. 

The  cases  of  chronic  glaucoma  which  hold  out  the  best 
promise  of  success  are  those  in  which  the  field  of  vision  is 
still  entire,  and  where  the  disease  has  not  continued  long 
enough  to  produce  severe  atrophic  changes  in  the  optic 
nerve  and  retina. 

3.  CoxsECUTivE  or  Second.iry  Gl.vucoma  may  compli- 
cate many  of  the  diseases  and  injuries  of  the  eye.  It  may 
follow  a  perforating  wound  in  which  the  lens  has  been 
injured ;  or  it  may  come  on  after  a  needle  operation  for 
cataract  or  for  opaque  capsule ;  or  after  a  dislocation  of 
the  lens  into  the  anterior  or  vitreous  chambers.  It  is 
then  known  as  traumatic  glaucoma  (see  page  152). 
Secondary  glaucoma  is  also  occasionally  met  with  in  cases 
of  iritis,  and  irido-choroiditis,  in  staphyloma,  in  sympa- 
thetic ojihthalmia,  and  in  some  forms  of  deep  ulceration 
of  the  cornea.  Whenever  it  occurs,  it  must  always  be 
regai-ded  as  a  grave  symptom. 

Treatment. — In  those  cases  where  the  increased  tension 
of  the  globe  is  dependent  on  removable  causes,  the  source 
of  the  irritation  should  be  taken  away.  Where  a  wounded 
or  broken-up  lens  is  pressing  upon  the  iris,  and  exciting 
glaucomatous  symptoms,  it  should  be  either  sucked  out 
with  a  syringe  or  removed  by  linear  extraction.  When  a 
dislocated  lens  is  the  cause  of  irritation,  it  should  be  ex- 
tracted. In  cases  of  increased  tension  after  capsiilar 
operations,  paracentesis  of  the  cornea  will  generally  afford 
relief.    (See  page  32.)    The  same  operation  may  be  also 
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tried  when  glaucomatous  symptoms  are  associated  with 
deep  ulceration  of  the  cornea ;  but  should  it  fail  to 
diminish  the  tension,  a  portion  of  the  iris  should  he 
excised  by  iridectomy.  In  iritis  or  irido-choroiditis  with 
increased  tension  of  the  globe,  iridectomy  should  be 
performed. 

To  ASCERTAIN  THE  Tensiox  OF  THE  Globe,  the  patient 
should  be  told  to  gently  close  his  eyes  and  look  down- 
wards whilst  the  surgeon  places  his  two  forefingers  on  the 
upper  part  of  the  eye,  and  by  an  alternating  pressure 
with  first  one  finger  and  then  the  other,  as  if  feeling  for 
fluctuation,  he  determines  the  degree  of  tightness  of  the 
globe.  The  tension  of  eyes  varies  considerably  in  different 
patients  even  in  health ;  it  is  well,  therefore,  when  de- 
ciding on  the  degree  of  tension  of  a  diseased  eye,  to 
examine  also  the  sound  one  so  as  to  compare  the  two,  as 
their  normal  condition  may  be  either  shghtly  above  or 
below  the  usual  standard  of  tightness. 

The  following  symbols  were  suggested  by  Mr.  Bowman, 
in  the  British  Medical  Journal,  (Jctober  11,  1862,  for  re- 
cording accurately  the  varying  degrees  of  increase  and 
diminution  of  tension : 

"  T  represents  tension  ('  t '  being  commonly  used  for 
'  tangent,'  the  capital  T  is  to  be  preferred) ;  Tn,  tension 
normal.  The  interrogative,  ?,  marks  a  donht,  which  in 
such  matters  we  must  often  be  content  with.  The 
numerals  following  the  letter  T  on  the  same  line  indicate 
the  decree  of  increased  tension ;  or,  if  the  T  be  preceded 
by  — ,  of  diminished  tension,  as  further  explained  below. 
Thus  : 

"  T  3.  Third  degree,  or  extreme  tension.  The  fingers 
cannot  dimple  the  eye  by  firm  pressure. 

'■'T2.  Second  degree,  or  considerable  tension.  The 
fingers  can  slightly  impress  the  coats. 

"  T 1.  First  degree.  Slight  but  positive  increase  of  tension. 

"TIP  Doubtful  if  tension  increased. 

"  Tn.  Tension  normal. 

" —  TIP    Doubtful  if  tension  be  less  than  natural. 
Tl.  First  degree  of  reduced  tension.    Slight  but 

positive  reduction  of  tension. 

"  —  T  2  }  Successive  degrees  of  reduced  tension,  short 
"  —  T  3  I  of  such  considerable  softness  of  the  eye  as 

allows  the  finger  to  sink  in  the  coats.    It  is  less  easy  to 

define  those  by  words." 
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Tremulous  Iris — Iridodonesis — are  terms  applied  to  an 
iris  which  trembles  and  vibrates  with  each  movement  of 
the  eye.  It  is  most  frequently  caused  by  the  loss  of  the 
lens,  and  is  thus  occasionally  seen  after  the  extraction  of 
cataract,  or  it  may  be  produced  by  a  partial  or  complete 
dislocation  of  the  lens  either  into  the  anterior  chamber  or 
vitreous.  The  iris  is  also  generally  tremulous  in  cases  of 
hydrophthalmos,  owing  to  the  loss  of  support  of  the  lens 
from  an  increase  in  the  size  of  the  posterior  aqueous 
chamber,  and  a  stretching  of  the  suspensory  ligament. 

CoLOBOMA  OF  THE  Iris  is  a  Congenital  deficiency  of  a 
portion  of  the  iris,  caused  by  an  arrest  of  development 
in  early  foetal  life.  It  usually  occiirs  in  the  lower  part  of 
the  iris,  and  is  associated  with  a  similar  defect  in  the 
choroid.  A  case  is  reported  by  Mr.  Hulke  *  in  which 
there  was  a  coloboma  of  the  iids,  choroid,  retina,  and 
optic  nerve-sheath.  Coloboma  of  the  iris  most  frequently 
occurs  in  both  eyes,  but  it  is  not  uncommon  to  find  only 
one  eye  affected.  It  is  occasionally  associated  with 
microphthalmos  or  congenitally  stunted  eyes.  Mr.  White 
Cooper  has  related  the  history  of  three  children  out  of  a 
family  of  seven,  each  of  whom  were  afflicted  with  microph- 
thalmos and  coloboma  of  the  iris  in  both  eyes.f 

DISEASES  OF  THE  VITREOUS  HUMOUR. 

Hyalitis,  or  inflammation  of  the  vitreous,  rarely  occurs 
either  as  an  idiopathic  or  a  primary  affection.  It  is 
usually  associated  either  with  disease  of  the  iris,  the 
choroid,  or  retina,  to  which  it  is  secondary.  It  may 
be  induced  by  an  injury,  and  especially  the  lodgment  of 
a  foreign  body  in  the  vitreous  or  the  adjoining  ciliary 
processes. 

The  inflammation  may  be  either  simple  or  suppurative, 
In  simple  hyalitis  there  is  a  diff"used  haziness  of  the 
vitreous,  with  here  and  there  small  filmy  opacities.  These 
may  be  caused  by  portions  of  the  connective  tissue  be- 
coming opaque,  or  by  small  effusions  of  lymph  into  the 
vitreous  from  the  neighbouring  ciliary  processes.  When 
the  hyalitis  is  due  to  the  presence  of  a  foreign  body 
within  the  eye,  large  masses  of  lymph  will  be  frequently 


*  Royal  London  Ophtlialmic  Hospital  Reports,  vol.  iii.  p.  335. 
+  Ibid,  vol.  i.  p.  110. 
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seen  behind  the  edge  of  the  lens  projecting  into  the 
vitreous,  whilst  the  rest  of  its  structure  is  so  turbid  as  to 
exclude  the  fundus  of  the  eye  from  oi:)hthalmoscopic  view. 
If  the  inllammation  is  long  continued,  the  vitreous  loses 
its  consistency,  and  becomes  more  or  less  fluid  and  rediiced 
in  l>ulk.  With  this  diminution  of  volume  detachment  of 
the  retina  and  shrinking  of  the  globe  are  apt  to  occur. 

Suppurative  hycditis  is  met  with  in  ophthalmitis  and 
suppuration  of  the  globe.  The  effusion  of  pus  may  be 
often  seen  to  commence  in  the  ciliary  region  behind  and 
to  one  side  of  the  lens,  but  it  soon  diffuses  itself  through- 
out the  whole  of  the  vitreous. 

Treatment. — As  hyalitis  is  seldom  a  primary  affection, 
the  treatment  for  it  will  be  found  under  the  heading  of 
the  diseases  to  which  it  is  secondary. 

MUSC/E    VOLITANTES :    OPACITIES    OF    THE    VlTREOTJS. — 

Opacities  of  the  vitreous,  the  result  of  disease,  must  be 
distinguished  from  the  motes  or  muscse  volitantes,  which 
are  perfectly  compatible  with  healthy  eyes,  although  they 
are  the  source  of  much  anxiety  and  even  of  misery  to  the 
patient.  Two  varieties  of  muscaa — the  transparent  and 
the  opaque — are  commonly  met  with,  and  they  occiir 
mostly  amongst  myopic  patients  and  those  who  use  their 
eyes  much  for  fine  or  close  work. 

Tlie  transparent  niuscce  are  best  seen  when  looking  up 
in  the  light,  or  against  a  white  surface  through  a  small 
aperture  in  a  card,  or  with  the  lids  partially  closed.  They 
consist  of  numerous  small  transiiarent  bead-like  bodies, 
some  of  them  hanging  together  in  rows  or  in  clusters, 
whilst  others  are  floating  as  isolated  circles  in  myriads 
before  the  eye.  They  do  not  obscure  vision,  as  every- 
thing is  seen  clearly  through  them,  or  by  their  side.  If 
the  eyes  are  suddenly  turned  upwards  and  then  fixed, 
they  ^vill  be  observed  by  the  patient  to  float  slowly  down- 
wards, as  if  gravitating  to  the  fundus  of  the  globe.  They 
are  perfectly  innocuous,  and  merely  rej^resent  the  corpus- 
cles of  the  vitreous  and  debris  of  cells,  which  in  certain 
lights  become  obvious  to  the  eye  in  which  they  exist.  The 
different  shapes  assumed  by  these  transparent  miiscte  are 
caused  by  aggregations  of  the  corpuscles  either  into  groups 
or  strings. 

Opaque  Muscai. — The  second  form  of  mote  which  is 
often  complained  of  consists  of  one  or  more  dark  spots  of 
different  fantastic  shapes,  which  are  constantly  floating 
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before  the  field  of  vision,  and  shiftins?  with  the  movements 
of  the  eye.  They  will  appear  suddenly,  and  remain  for 
years  without  increasing  or  diminishing,  or  without  the 
eye  becoming  in  any  other  way  affected.  They  will  also 
disappear  occasionally  for  months  or  longer,  and  then 
turn  up  again  in  their  old  familiar  form.  This,  perhaps, 
may  be  explained  by  supposing  that  the  body  of  which 
the  mote  is  composed  floated  out  of,  and  was  for  a  time 
accidentally  kept  from,  the  field  of  vision,  when,  aga.in 
becoming  free,  it  reappeared.  The  cause  of  these  opaque 
muscfe  it  is  difficult  to  ascertain.  They  may  be  the  debris 
of  cells  congregated  together,  or  opaque  detached  fila- 
ments from  the  connective  tissue  of  the  vitreous,  or  a 
little  of  the  pigment  of  the  uvea  which  has  been  acciden- 
tally detached  from  the  ciUary  processes  and  worked  its 
way  into  the  vitreous.  Donders,  in  speakmg  of  muscte 
volitantes,  says  :  "  I  succeeded  in  finding,  on  microscopic 
examination,  with  Professor  Jansen,  some,  and  subse- 
quently with  Dr.  Doncan,  all  forms  in  the  vitreous  humour 
oi  the  human  eye."  He  detected  "  pale  cells  and  debris  of 
cells  in  a  state  of  mucine-metamorphosis ;  fibres  furnished 
with  grannies,  and  groups  of  granules  with  adherent 
granular  fibres."* 

Treatment. — Rest  the  eyes  by  abstaining  from  all  close 
work,  and  avoid  constantly  looking  for  the  musc£B.  If  in 
bright  lights  they  become  visible  without  the  patient 
seai'cliing  for  them,  he  should  be  provided  with  neutral 
tint  or  dark  cobalt-blue  glasses.  Tonics  of  quinine  or  iron 
frequently  do  good  by  improving  the  health,  and  render- 
ing the  eye  and  the  mind  of  the  sufferer  less  imj)ression- 
able  to  little  defects.  No  local  applications  will  be  of 
any  service  for  the  getting  rid  of  the  tnie  muscte  voli- 
tantes. The  patient  should  Ije  assured  that  they  are  not 
portentous  of  coming  blindness,  and  that  they  may  con- 
tinue for  years  without  causing  any  more  than  their 
I^resent  annoyance.  Muscce  Aust  not  be  confounded  with 
scotomata,  which  are  fixed  blind  spots  in  the  field  of 
vision,  dependent  on  a  complete  loss  of  sensibility  of  a 
portion  of  the  retina. 

Opacities  of  the  Vitreous  are  a  frequent  result  of 
disease  of  the  iris,  choroid,  and  retina,  and  especially  of 

*  Donders,  On  the  Accommodation  and  Refraction  of  the  Eye. 
Sydenham  Society,  p.  199. 
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those  affections  whicli  have  a  syphilitic  origin.  They  may 
be  due  to  inflammatory  changes  in  the  cells  or  connective 
tissue  of  the  vitreous,  or  to  small  effusions  of  lymph,  or 
to  extravasations  of  blood.  They  are  frequently  asso- 
ciated with  a  general  turbidity  of  the  vitreous,  but  they 
may  also  exist  in  large  numbers  when  that  structure  is 
perfectly  transparent,  so  that  with  the  aid  of  the  ophthal- 
moscopic mirror  these  opaque  bodies  may  be  seen  floating 
in  a  perfectly  clear  medium.  The  opacities  may  assume 
a  variety  of  forms  resembling  either  grains  of  soot,  dark 
threads,  or  membranous  expansions.  When  they  are 
numerous,  there  is  usually  great  impairment  of  vision;  but 
this  is  often  as  much  due  to  the  disease  which  has  led  to 
their  formation  as  to  the  impediment  they  offer  to  the 
passage  of  light  to  the  retina.  Those  wliich  are  placed 
deeply  in  the  viti-eous  create  the  most  confusion  by  throw- 
ing their  shadows  on  to  the  retina. 

Treatment. — Opacities  of  the  vitreous  must  be  treated 
by  attacking  the  disease  which  has  given  rise  to  them. 
Those  which  have  a  syphilitic  origin,  and  ai'e  dependent 
on  small  plastic  effusions,  are  more  amenable  to  remedies 
than  any  of  the  other  forms.  For  the  filmy  opacities  due 
to  hasmorrhage  nothing  can  be  done.  In  the  course 
of  time  they  will  shrink  considerably,  and  many  of  them 
will  disappear  from  the  field  of  vision.  The  dense  mem- 
branoiis  opacities,  which  greatly  obstruct  vision  by  floating 
in  front  of  the  object.  Von  Graefe  treated  successfully 
by  dividing  with  a  fine  needle,  as  in  a  capsular  opera- 
tion after  cataract. 

Sparkling  Synciiysts — Synclnjsis  scintiJlans. — These 
euphonious  titles  have  been  given  to  the  beautiful  ap- 
pearance which  is  presented  b}"-  sparkling  flakes  of  cho- 
lesterine  floating  in  a  fluid  vitreo^^s.  They  frequently 
abound  in  such  quantities,  that  they  may  be  seen  to 
descend  in  a  perfect  shower  after  every  movement  of  the 
eye.  With  the  ophthalmoscope  the  ci-ystals  of  cholesterine 
look  like  chi])s  of  gold  leaf,  and  make  the  vitreous  closely 
resemble  the  liqueur  called  gold-water.  The  cholesterine 
is  probably  derived  from  blood  which  at  some  distant 
period  had  been  effused  into  the  vitreous. 

Fluidity  of  the  Vitreous — Synchysis — is  the  begin- 
ning of  the  end  of  many  of  the  diseases  of  the  eye  which 
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lead  to  blindness.  It  may  be  due  to  ophthalmitis,  or  to 
intiammation  of  the  iris,  choroid,  or  retina.  It  is  one  of 
the  terminations  of  sympathetic  ophthalmia,  and  is  a  fre- 
quent result  of  injm-ies  of  the  eye  accompanied  with  deep  or 
posterio!"  intraocular  htetnorrhage.  It  also  usually  occurs  in 
hydrophthalmos,  and  in  most  cases  of  general  staphyloma- 
tous  enlargement  of  the  globe.  In  many  diseases,  fluidity 
of  the  vitreous  with  softening  of  the  eye  follows  increased 
tension :  it  is  so  in  sympathetic  ophthalmia,  and  in  irido- 
choroiditis,  and  frequently  also  in  glaucoma.  It  then 
indicates  that  the  disease  has  done  its  worst,  and  atrophy 
of  the  tissues  within  the  eye  has  commenced.  A  fluid 
vitreous  does  not  necessarily  imply  a  soft  eye ;  the  globe 
may  in  certain  cases  be  of  its  normal  tension,  or  it  may 
be  even  glaucomatous  and  have  its  hardness  increased. 
A  soft  eye,  however,  usually  indicates  a  fluid  vitreous, 
unless  the  diminution  of  tension  has  been  caused  by  a 
recent  escape  of  vitreous  from  an  injury.  Although  a 
loss  of  consistence  of  the  vitreous  is  commonly  produced 
by  some  inflammatoiy  disease,  yet  it  may  occur  in  eyes 
which  have  never  suffered  from  an  inflammatory  affection 
and  which  still  retain  very  fair  sight.  Such  eyes,  how- 
ever, are  prone  to  the  early  formation  of  cataract,  and  to 
detachment  of  the  retina.  This  fluid  state  of  the  vitreous 
.  is  frequently  met  with  in  extreme  myopia  associated  with 
large  posterior  staphyloma,  and  in  cases  of  cataract  coming 
on  in  3'oung  people  without  any  assignable  cause,  but 
probably  due  to  defective  nutrition  arising  from  some 
constitutional  ailment. 

A  lo-ts  of  ?;(7reo7ts  occasioned  by  some  penetrating  wound 
is  rapidly  replaced  by  aqueous.  Fresh  vitreous  is  never 
generated.  If  the  amount  lost  be  small,  no  ill  efi"ects 
may  follow,  as  sufficient  aqueous  will  be  kept  secreted  to 
supply  its  place ;  but  if  the  escape  of  vitreous  be  large, 
the  eye  usually  suffers.  For  awhile  the  globe  is  plumjoed 
out  by  aqueous,  but  the  supply  after  a  time  fails  to  meet 
the  demand,  and  the  eye  first  becomes  soft,  then  shrinks, 
and  ultimately  aU  sight  vanishes. 

Foreign  Bodies  in  the  Vitreous. — A  foreign  body 
may  be  lodged  in  the  vitreous  and  remain  there  for  a  long 
l^eriod  provided  it  does  not  exert  any  injurious  pressure 
on  any  of  the  other  parts  Avithin  the  eye.  The  danger 
is,  that  with  the  motions  of  the  globe  its  position  may  be 
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shifted,  and  falling  to  the  fundus  may  then  excite  a 
dangerous  inflammation,  which  may  lead  to  destruction 
of  the  other  eye  from  sympathetic  ophthalmia. 

Treatment. — If  the  foreign  body  can  be  seen,  an  endea- 
vour should  be  made  to  remove  it. 

H.EMORKHAGE  INTO  THE  ViTREOUS  may  talce  place — 
1.  From  rupture  of  some  of  the  vessels  of  the  ciliary 
processes ;  2.  From  choroidal  haemorrhage,  the  blood 
breaking  through  the  retina  and  becoming  extravasated 
into  the  vitreous  ;  or,  3,  it  may  ensae  from  the  rupture 
of  a  retinal  vessel,  but  this  is  rare. 

Blood  effused  into  the  vitreous  is  but  slowly  absorbed. 
If  the  clot  be  small,  it  gradually  loses  its  colouring  matter, 
and  shrinks,  and  after  a  few  weeks  or  months,  it  is  seen 
with  the  ophthalmoscope  either  as  a  small  dark  mass,  or  as 
floating  filaments  in  the  vitreous.  If,  however,  there  has 
been  much  hasmorrhage,  loss  of  the  eye  is  certain  to 
follow.  To  allow  the  blood  to  be  extravasated,  the  hya-  , 
loid  has  to  be  ruptured,  and  wherever  the  blood  forces 
its  way,  it  breaks  down  the  texture  of  the  vitreous.  From 
this  mutilation  of  structure  the  vitreous  does  not  recover  ; 
it  atrophies,  loses  its  consistence,  and  becomes  fluid.  The 
blood  clot  softens  and  is  gradually  dissolved,  and  its 
coloviring  matter  stains  the  whole  of  the  fluid  wliich  oc-  . 
cupies  the  vitreous  space  to  a  yellow  or  brownish-yellow 
tinge,  which  colour  may  last  for  years.  The  mischief, 
however,  does  not  end  hei'e ;  for,  as  the  vitreous  becomes 
fluid,  it  diminishes  in  bulk  ;  and  the  retina,  losing  the 
support,  which  it  had  received  from  the  healthy  vitreous, 
falls  foi"ward  and  becomes  detached. 


CHAPTER  IV. 

DISEASES  OF  THE  CRYSTALLINE  LENS. 

Cataract  is  an  opacity  of  the  lens.  In  the  great  majority 
of  cases  the  opacity  is  confined  to  the  lens  substance,  the 
capsule  remaining  transparent. 

Gapsxdar  Cataract  is  the  term  used  when  the  opacity  is 
apparently  limited  to  the  lens  capsule. 
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Capsulo-lenticular  Cataract  is  when  there  is  opacity  of 
both  the  lens  and  its  capsule. 

Causes  of  Cataract. — "Whatever  interferes  with  the 
due  nutrition  of  the  lens  tends  to  produce  cataract. 

a.  It  may  occur  from  old  age  ;  it  is  then  one  of  the 
results  of  senile  decay,  and  has  been  rightly  called  "  senile 
cataract." 

/3.  It  may  be  dependent  on  a  constitutional  disease  in 
which  the  general  nutrition  of  the  body  fails,  as  in  dia- 
betes.   This  form  is  recognised  as  a  "  diabetic  cataract." 

y.  It  may  be  due  to  disease  of  the  deep  structures  of 
the  eye,  the  choroid  and  retina,  to  which  it  is  indeed 
secondary.  This  class  is  distinguished  as  "  secondary 
cataract." 

5.  It  may  be  produced  by  injury,  and  it  is  then  termed 
"traumatic  cataract." 
€.  Lastly,  it  may  be  congenital. 

CatabaCTS  may  be  divided  primarily  into  two  great 
classes — soft  and  hard  cataracts. 

I.  Soft  Catauacts  may  occur  at  any  period  between 
infanc}'  and  thirty  or  thirty-five  years  of  age.  They  may 
be  congenital,  or  they  may  be  dependent  on  one  or  other 
of  the  causes  already  related ;  the  consistence  of  the  cata- 
ract being  mainly  determined  by  the  age  of  the  patient. 

Congenital  or  Infantile  Cataract  may  come  on  in 
early  infancy,  or  as  its  name  implies,  it  may  be  a  con- 
genital defect.  Eyes  with  this  form  of  cataract  are 
usually  below  the  normal  standard  in  size,  and  frequently 
suffer  from  nystagmus  or  involu'ntary  oscillations  of  the 
globe.*  They  are  also  often  associated  with  other  con- 
genital deficiencies,  such  as  microphthalmos  or  small 
ill-developed  eyes  ;  or  with  a  stunted  bodily  growth ;  or 
occasionally  with  mental  impairments,  varying  from  slight 
imbecility  to  idiocy.  On  the  other  hand,  it  is  only  right 
to  sav  that  I  have  seen  congenital  cataracts  in  well-grown 
and  finely  developed  patients,  with  a  mental  activity  to  be 
admired,  and  with  such  an  exaltation  of  one  or  other 
faculty  as  justly  to  entitle  them  to  the  rank  of  genius. 


*  See  Article  on  "  Involuntary  Oscillations  of  the  Globe." 
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Mr.  Bowman  has  drawn  attention  to  the  fact,  that  there 
is  probably  some  intimate  connexion  between  infantile 
convulsions  and  congenital  cataract.  I  have  myself  ques- 
tioned the  pai-ents  of  many  children  who  have  been 
afflicted  with  cataract,  and  have  been  struck  with  the 
number  of  them  who  have  also  suffered  from  convulsions. 

There  are  two  kinds  of  congenital  cataract,  each  of 
which  requires  to  be  specially  noticed — the  "  lamellar,*' 
and  the  "  corticaL" 

The  Lamellar  Cataract  \^  where  there  is  a  central  opacity 
of  the  lens  with  a  more  or  less  clear  circumferential  mar- 
gin. The  density  of  the  opacity  is  uniform,  and  seems  to 
be  due  to  a  layer  of  opaque  matter  between  the  central 
nucleus  and  the  transparent  surface  of  the  lens. 

The  Cortical  Cataract  is  where  the  opacity  commences 
in  the  margin  of  the  lens,  and  is  seen  as  opaque  striae 
running  from  its  circumference  towards  its  centre.  In 
the  early  stage  of  this  form  of  cataract  the  intermediate 
sj^aces  are  clear,  and  through  them  the  fundus  of  the  eye 
can  Idc  examined  with  the  ophthalmoscope  ;  but  patches 
of  cloudiness  or  opaque  dots  soon  appear  in  different 
parts  of  the  lens,  and  these  gradually  difiuse  themselves 
and  ultimately  render  the  whole  opaque. 

The  defect  of  sight  in  congenital  cataract  is  very 
variable ;  it  is  of  course  dependent  on  the  extent  and 
density  of  the  opacity.  A  slight  and  partial  opacity  may 
remain  stationary  for  many  years,  but  as  a  rule  the  whole 
lens  will,  sooner  or  later,  become  opaque. 

Treatment  of  Congenital  Cataract. — In  those  cases  in 
wliich  the  opacity  is  central,  and  the  margin  of  the  lens 
clear,  and  where  there  is  reason  to  hope  that  the  cataract 
is  not  progressive,  Mr.  Critchett  has  adopted  his  ope- 
ration of  iridodesis.  drawing  the  pupil  ojDposite  to 
that  portion  of  the  lens  which  is  transparent,  good  sight 
is  often  at  once  secured  to  the  patient.  The  advantages 
which  this  operation  offers  are,  that  its  object  is  attained 
quickly  and  with  even  less  risk  than  that  which  accom- 
panies the  removal  of  the  lens  by  solution ;  and  secondly, 
the  patient  seeing  through  the  margin  of  his  own  lens,  is 
able  to  use  his  eyes  without  the  aid  of  cataract  glasses. 

The  disadvantages  of  this  operation  are,  however, 
great,  as  congenital  cataract  is  very  rarely  stationary, 
but  sooner  or  later  the  opacity  extends,  and  a  further 
operation  is  then  required.  AVhen  this  becomes  neces- 
sary, the  eye  is  in  a  much  less  favourable  condition  for 
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any  operative  procedure,  anH  the  results  will  not  bo  so 
satisfactory. 

The  operations  which  are  suited  for  congenital  or  other 
forms  of  soft  cataract,  are — 

1.  Solution  and  absorption  of  the  lens. 

2.  Linear  extraction. 

3.  The  suction  operation. 

Operation  by  Solution — Kerafonijxis — consists  in 
breakiug-up  with  a  fine  needle  the  central  portion  of  the 
capsule  of  the  lens,  so  as  to  freely  admit  the  aqueous,  and 
allow  it  to  exert  its  solvent  influence  on  the  lenticular 
matter.  A  description  of  this  operation  is  given  at  page 
128,  under  the  heading  of  "  the  first  stage  of  the  operation 
of  linear  extraction,"  the  only  difference  being  that  the 
lens  substance  should  not  be  quite  so  freely  comminuted. 
The  precautions  which  are  there  given,  l)oth  prior  to  and 
after  the  operation,  with  reference  to  the  dilatation  of  the 
pupil,  must  be  rigidly  followed.  Occasionally  one  needle 
operation  will  suffice,  but  generally  it  has  to  be  repeated 
two  or  three  times  before  the  whole  of  the  lens  is  ab- 
sorbed. The  intervals  between  each  operation  must  be 
regulated  by  the  progress  of  the  case  ;  from  three  to  six 
months  is  the  time  which  is  usually  required.  If  after 
one  of  the  needle  ojierations,  the  swollen  lens  should  press 
injuriously  on  the  iris,  and  produce  symptoms  of  irritation, 
the  second  stage  of  linear  or  suction  extraction,  page  129, 
should  be  at  once  performed,  and  the  lens,  or  what  re- 
mains of  it,  be  removed. 

This  method  of  dealing  with  a  congenital  or  soft  cata- 
ract is  undoubtedly  the  safest  of  all  the  oijerations,  and 
I  believe  the  results  on  the  whole  are  the  most  satisfac- 
tory. It  presents,  however,  these  difficulties :  the  pro- 
cess of  the  absorj^tion  of  the  opaque  lens  occupies  a  long 
period,  and  it  is  essential  for  the  safety  of  the  eye  that 
the  patient  should  continue  during  that  time  under  the 
supervision  of  the  surgeon. 

LINK.A.R  Extraction  of  Cataract.  —  The  operation 
known  as  Gibson's,  from  the  late  Mr.  Gibson,  of  Man- 
chester, having  first  suggested  and  performed  it,  is  now 
recognised  and  practised  with  some  slight  modifications, 
under  the  name  of  linear  extraction. 

It  is  well  adapted  to  a  large  majority  of  the  cases  of 
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soft  catai-act,  but  it  is  an  operation  which  requires  great 
care,  and  great  delicacy  of  manipulation. 

Prior  to  performing  the  operation,  the  pupil  should  be 
fully  dilated  with  atropine,  so  that  the  whole  of  the  lens 
may  be  under  the  observation  of  the  operator,  and  the 
iris  may  be  drawn  away  as  far  as  possible  from  the  chance 
of  injury. 

The  operation  may  be  divided  into  two  stages. 
The  first  stage  of  the  operation  is  to  break  uj)  with  a  fine 
needle  (fig.  23)  two-thirds  of  the  anterior  capsule  of 
'EiQ.li.i^Q  lens;  and  by  carefully  moving  the  needle 
through  the  soft  lenticular  matter,  so  to  commi- 
nute it,  that  every  portion  of  it  may  be  brought 
into  contact  with  the  aqueous. 

Great  care  must  be  taken  not  to  injure  the  pos- 
terior layer  of  the  capsule  of  the  lens,  as  by  so 
doing  the  hyaloid  membrane  would  be  ruptured, 
and  the  vitreous  mixing  with  the  particles  of  the 
lens  would  materially  interfere  with  the  due  ac- 
tion of  the  aqueous  humour  on  them,  and  also 
render  more  ditficult  the  second  part  of  the  opera- 
tion. 

The  difficulties  which  may  beset  this  stage  of  the  opera- 
tion are : — 

1.  The  lens-capsule  may  be  so  tough  that  the  point  of 
the  needle  will  punctxire  but  not  lacerate  it,  and  all 
attempts  to  tear  an  oj^ening  will  only  cause  the  lens  to 
shift  about  before  the  jjressure  of  the  needle  without 
making  any  sufficient  rent  in  the  capsule.  In  such  a  case 
two  needles  should  be  used.  The  first  needle  should  be 
introduced  through  .one  side  of  the  cornea  into  the  centre 
of  the  lens-capsule  so  as  to  fix  the  lens,  whilst  the  second 
needle  is  passed  through  the  opposite  side  of  the  cornea 
and  made  to  penetrate  the  capsule  at  the  same  spot  at 
which  the  first  needle  entered.  The  points  of  the  two 
needles  should  now  be  drawn  apart,  and  thus  a  free  open- 
ing may  be  torn  in  the  capsule  without  exerting  any 
strain  upouthe  suspensory  ligjiment  of  the  lens. 

2.  The  central  portion  of  the  anterior  capsule  of  the  lens 
may  be  chalky  or  semi-opaque.  When  this  is  the  case, 
the  needle  which  is  used  to  break-up  the  lens  substance 
should  before  its  withdrawal  from  the  eye  detach  the 
semi-opaque  portion  of  capsule.  A  free  opening  should 
then  be  made  with  a  broad  needle  in  the  cornea  at  a  point 
corresponding  with  the  pupillary  edge,  and  with  a  pair 
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of  iris  forceps  the  semi-opaque  capsule  should  be  seized 
and  drawn  out  of  the  eye. 

After  the  operation,  the  patient  should  be  kept  in  a 
darkened  room,  but  not  in  bed,  and  a  solution  of  atropine 
of  the  strength  of  gr.  2  ad  aquae  5  1,  should  be  dropped 
into  the  eye  twice  a  day. 

The  second  stage  of  l  inear  extract  ion  consists  in  removing 
the  broken-down  lens  through  a  small  Unear  opening  in 
the  cornea.  Before  it  is  attempted,  if  nothing  has  hap- 
pened since  the  first  operation  to  necessitate  its  immediate 
performance,  sufficient  time  should  be  allowed  to  elapse 
for  all  the  transparent  portions  of  the  lens  to  become 
opaque,  and  somewhat  macerated  by  the  aqueous.  From 
three  to  six  days  will  be  about  the  time  required  for  the 
desired  changes  to  take  place,  but  much  depends  on  the 
condition  of  the  cataract  at  the  time  of  the  operation,  and 
upon  the  extent  to  which  the  capsule  has  been  torn,  and 
the  lenticular  matter  broken  up. 


Fig.  25. 


The  pupil  being  widely  dilated  with  atropine,  an 
opening  is  to  be  made  in  the  cornea  with  a  broad 
needle  (fig.  25)  at  a  point  just  external  to  where  the 
pupillary  margin  of  the  iris  is  seen.  Instead  of 
inserting  the  needle  through  the  cornea  directly 
from  before  backwards,  it  should,  as  Mr.  Bowman 
lias  suggested,  be  made  to  pass  obliquely  inwards 
through  the  lamellcB  of  the  cornea,  as  is  represented 
in  fig.  24.  The  aperture  thus  made  will  be  valve- 
shaped,  the  object  being,  that  the  curette  in  and 
after  its  introduction  shall  not  press  at  all  upon 
the  iris. 
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A  sufficient  opening  having  been  made,  the  curette 
(fig  26),  is  next  to  be  introduced,  and  this  should  be 
done  -with  a  gentle  lateral  motion.  The 
Fig.  26.  ^ye  being  still  held  by  the  surgeon  with 
a  pair  of  forceps  in  the  most  convenient 
position,  the  curette  is  moved  gently  from 
side  to  side,  pressing  slightly  on  the  mouth 
of  the  wound  to  permit  the  aqueous  with 
the  softened  lens  to  flow  down  its  groove. 
When  the  largest  portion  of  the  lenticular 
matter  has  escaped,  small  opaque  pieces  will 
occasionally  be  seen  which  have  not  flowed 
away  in  the  stream  ;  these  may  l>e  followed 
by  the  curette,  and  on  the  point  of  it  being  . 
dipped  beneath  them,  they  will  also  escape 
along  its  groove.  All  the  movejnents  of  the 
curette  must  be  conducted  with  the  greatest 
caution,  as  it  is  essential  that  the  posterior 
capsule  should  not  be  broken.  When  this 
accident  happens,  the  opaque  fragments  of  lens  become 
entangled  in  the  vitreous,  and  no  further  attempt  should 
be  made  to  remove  them. 

The  lens  having  been  removed,  or  as  much  of  it  as  will 
readily  flow  away,  the  patient  is  to  be  sent  to  bed  in  a 
darkened  room,  and  the  pupil  is  to  be  kept  under  the  in- 
fluence of  atropine. 


Extraction  of  Soft  Cataract  by  Suction. —  This 
method  of  removing  a  soft  cataract  was  reintroduced 
by  Mr.  T.  Pridgin  Teale,  jun.,  of  Leeds,  who  suggested 
the  oj^eration,  and  performed  it  with  success  in  December, 
1863,  on  a  young  man  who  had  a  traumatic  cataract. 

The  extraction  of  the  lens  by  suction  may  be  completed 
in  one  operation,  but  my  own  feeling  is  that  it  is  better, 
as  a  rule,  to  divide  it  into  two  stages.  The  first  stage  is 
the  same  as  the  preliminary  needle  operation  for  linear 
extraction  described  at  page  128.  Two,  three,  or  four 
days  having  elapsed,  the  second  stage  or  suction  part  of 
the  operation  may  be  performed,  and  the  whole  lens, 
now  oj^aque  and  diffluent,  will  be  readily  drawn  through 
the  tubular  curette  of  the  instrument. 

The  second  st  age,  or  the  suct  ion  part  of  the  oj)eraiion,may 
be  performed  as  follows:  The  pupil  ha\dng  been  pre- 
viously fully  dilated  with  atropine,  an  opening  is  made 
in  the  cornea  with  a  broad  needle,  immediately  within 
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the  pupillary  margin  of  the 
dilated  pupil,  sufficient  in 
size  to  allow  of  the  easy 
entrance  of  the  tubular 
curette.  A  delicate  mani- 
pulation of  the  instrument 
is  required  to  move  it  from 
point  to  point,  so  as  to 
place  the  open  mouth  of  the 
curette  in  the  most  favour- 
able positions  for  sucking  in 
the  lens  matter,  without  in 
any  way  injuring  the  iris. 
The  suction  power  must  be 
carefully  regulated  by  the 
operator,  who  is  able  to  ar- 
rest it  instantly  if  neces- 
sary. 

In  the  suction  instrument 
made  by  Messrs.  Weiss  of  the 
Strand  (fig. 27),  the  suction  is 
obtained  through  a  delicate 
metal  syringe  placed  at  one 
extremity  of  a  glass  tube, 
which  is  furnished  at  the 
other  end  with  a  tubular 
curette,    the    aperture  of 
which  is  countersunk.  The 
syringe  is  so  contrived,  that 
with  one  hand  the  piston 
can  be  worked,  and  the 
movements  of  the  curette 
within    the    eye  guided, 
whilst  the  other  hand  is 
left  free  to  fix  the  globe 
with  a  pair  of  forceps. 

In  the  instrument  devised 
by  Mr.  Teale  (fig.  28),  the 
suction  power  is  apphed  by 
the  mouth  of  the  operator. 
It  consists  of  a  glass  tube 
the  exact  size  of  that  re- 
presented in  the  drawing, 
to  one  end  of  which  is  fas- 
tened  a   tubular  curette» 

k2 
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whilst  to  the  other  extremity  is  attached  a  piece  of  india- 
rubber  tubing  with  a  glass  mouthpiece. 

II.  Hard  Cataracts  are  characterized  by  a  firm  nu- 
cleus, and  may  occur  at  any  period  of  life  after  thirty-five 
or  forty  years  of  age.  There  are  different  forms  of  hard 
cataract,  which  are  distinguished  from  each  other — ^1,  by 
the  part  of  the  lens  in  which  the  opacity  begins  ;  2,  by  its 
general  appearance ;  and  3,  by  the  age  of  the  patient. 

Nuclear  Cataracts  are  those  in  which  the  opacity  com- 
mences in  the  nucleus,  the  marginal  portion  of  the  lens 
remaining  for  a  time  transparent. 

Striated  Cataracts. — The  opacity  first  shows  itself  iu 
opaque  lines  in  the  cortical  substance  of  either  the  an- 
terior or  posterior  surface  of  the  lens,  or  in  some  cases  in 
both  simultaneously.  These  striae  radia.te  from  the  cir- 
cumference towards  the  centre  of  the  lens. 

Black  Cataracts. — There  are  two  classes  of  cataract  to 
which  the  name  black  has  been  given.  1.  To  the  hard 
opaque  senile  lenses,  in  which  the  nucleus  has  acquired 
an  exceptionally  dark  reddish-brown  colour.  2.  To  those 
rare  cases  in  which  a  lens  with  commencing  cataract  has 
become  darkly  stained  with  haematine  from  some  prior 
extravasation  of  blood  into  the  aqueous  chamber.  Dis- 
solved in  the  aqueous,  the  haematine  has  permeated  the 
lens  capsule  and  been  deposited  in  the  lens  substance. 

Senile  Cataracts  usually  occur  from  fifty  to  fifty-five 
years  of  age.  They  may  be  either  nuclear  or  striated.  They 
vary  greatly  in  consistence,  but  a.re  always  distinguished 
by  the  presence  of  a  distinct  firm  nucleus.  In  some  cases 
the  nucleus  is  small  and  hard,  with  a  good  deal  of  soft 
cortical  matter  surrounding  it ;  in  other  patients  the  nu- 
cleus is  large,  hard  and  amber-coloured,  and  with  scarcely 
a  trace  of  cortical  substance.  Lastly,  there  is  a  third  class 
of  senile  cataracts,  in  which  there  is  a  small  or  medium- 
sized  nucleus  surrounded  by  an  opaque  but  fluid  cortex. 

The  progress  of  hard  cataracts  is  very  variable.  In  one 
patient  its  formation  will  be  very  rapid,  whilst  in  another 
it  will  take  many  years  before  the  whole  lens  becomes 
opaque.  Again,  it  may  be  slow  in  the  early  stage,  but 
develope  itself  quickly  in  the  last. 

Treatment  of  Hard  Cataracts. — As  a  rule  it  is  wise  to 
postpone  an  operation  for  the  extraction  of  a  hard  cata- 
ract until  the  whole  lens  is  opaque.  This  may  be  always 
conveniently  done  when  one  eye  only  is  affected ;  but  it 
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often  happens  that  the  cataract  is  slowly  advancing  in 
both  eyes,  and  the  sight  has  become  so  far  dimmed  as  to 

Srevent  the  patient  following  the  business  on  which  his 
aily  bread  dei>ends.    In  such  a  case  the  patient  cannot 
afford  to  wait,  and  one  of  two  courses  may  be  pursued. 

1.  The  lens  may  be  extracted  from  one  eye  by  a  "  modi- 
fied linear  extraction  operation."  If  some  soft  cortical 
matter  remains  behind,  the  pupil  must  be  kept  dilated 
with  atropine  after  the  section  has  united. 

2.  Before  attempting  any  operation  the  surgeon  may 
tear  through  the  central  portion  of  the  lens-capsule  with  a 
fine  needle,  so  as  to  admit  freely  the  aqueous  to  render 
opaque  the  transparent  portions  of  the  lens.  The  patient 
should  then  be  placed  for  a  few  days  in  a  darkened  room 
and  the  pupil  kept  under  the  influence  of  atropine,  so  as 
to  ward  off  any  of  the  inflammatory  effects  which  prick- 
ing a  hard  lens  will  sometimes  produce.  When  all  irrita- 
tion has  subsided,  the  opaque  lens  may  be  extracted  by 
the  operation  the  surgeon  may  select. 

When  both  eyes  are  affected  with  cataract,  the  two 
operations  should  neve^'  be  performed  at  the  same  time. 
The  risk  is  too  great.  Some  accidental  cause,  which  on  a 
future  occasion  might  be  averted,  may  influence  the 
patient  unfavourably,  and  both  eyes  may  be  lost.  No 
operation  should  be  done  on  the  second  eye  until  the 
result  of  the  first  has  been  decided. 

For  the  extraction  of  a  hard  cataract  one  of  the  follow- 
ing operations  may  be  selected : — 

Flap  Extraction  Operation  pgr  Cataract. — The 
principle  of  this  operation  is  to  make  a  section  of  the 
cornea  of  such  a  size  as  will  admit  of  the  easy  exit  of  the 
lens.  The  incision  should  be  confined  throughout  its 
extent  to  the  true  corneal  tissue.  The  patient  should  lie 
on  a  couch  with  his  head  slightly  raised,  and  the  operator 
should  stand  behind.  If  he  is  ambidextrous,  the  knife 
should  be  held  in  his  right  hand  for  the  right  eye,  and  in 
his  left  for  the  left  eye;  but  if  he  is  .unable  to  work 
with  his  left  hand,  he  must  stand  in  front  of  the  patient 
and  make  the  corneal  incision  in  the  left  eye  with  his 
I'ighfl^nd. 

OjyeratioH. — First  Step. — The  upper  lid  is  to  be  raised 
by  tLe  index  finger  of  the  operator,  and  maintained  in 
this  position  by  its  tarsal  margin  being  pressed  slightly 
against  the  edge  of  the  orbit,  whilst  his  middle  finger  is 
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Fio.  29. 


placed  against  the  sclerotic  on  the  inner  side  of  the  globe, 
to  prevent  its  rolling  inwards  before  the  point  of  the  knife 
has  transfixed  the  cornea.  The  lower  lid  is 
to  be  drawn  down  by  one  finger  of  the 
assistant,  with  which  he  presses  it  against  the 
malar  bone,  so  as  to  avoid  making  any  pres- 
sure on  the  eye.  The  point  of  a  Beer's  or 
Sichel's  knife  (fig.  29),  with  its  edge  upwards,  is 
now  made  to  enter  the  cornea,  just  within  the 
corneal  margin,  and  at  about  the  level  of  the 
centre  of  the  pupil.  The  blade  is  then  urged 
steadily  onwards  across  the  anterior  chamber 
in  front  of  the  iris,  until  its  point  transfixes  the 
cornea  at  a  spot  corresponding  to  that  at  which 
it  entered.  The  section  is  to  be  completed 
sloiohj  in  the  withdrawal  of  the  knife,  the  edge 
of  which  is  to  be  directed  slightly  forwards 
as  it  cuts  its  way  out.  A  too  rapid  com- 
pletion of  the  incision  is  apt  to  be  followed  by 
a  spasmodic  contraction  of  the  muscles  of 
the  ey-e  with  an  escape  of  the  lens,  and  very 
probably  of  a  part  of  the  vitreous  also. 

When  there  is  much  spasm  of  the  ocular 
•muscles  or  straining  on  the  part  of  the  patient, 
it  is  often  wise  to  draw  out  the  knife  before 
quite  finishing  the  section,  and  thus  leave  a 
email  bridge  of  cornea  to  be  cut  through  with  a  small 
fsecondary  knife  (fig.  30),  after  the  capsule  has  been  opened. 

The  second  step  of  tlie  operation  is  to  tear  through  the 


Fio.  30. 


Fig.  3L 
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anterior  capsule  of  the  lens.  The  patient  is  told  to  look 
downwards  at  his  hands  or  his  feet,  so  as  to  expose  fully 
the  corneal  wound,  through  which  the  ordinary  pricker, 
or  Graefe's  cystotome  (figs.  31,  32),  is  then  introduced 
sideways,  and  the  capsule  freely  opened. 

The  third  step  is  the  evacuation  of  the  lens  through  the 
corneal  section.  The  patient  is  again  directed  to  look 
towards  his  feet,  when  the  operator  places  the  point  of 
his  finger  on  the  upper  eyelid,  and  presses  gently  on  the 
globe,  whilst  he  applies  the  side  of  ^he  curette  (fig.  26) 
along  the  lower  lid,  through  which  he  exerts  a  steady 
pressure  on  the  eye,  which,  if  necessary,  is  so  regulated 
as  to  alternate  with  that  being  made  by  the  finger  above. 
As  the  lens  begins  to  escape  through  the  wound,  the  pres- 
snte  on  the  globe  must  be  relaxed  ;  and  in  many  cases  just 
before  its  expulsion  is  completed,  it  must  be  entirely  re- 
moved, as  the  too  rapid  exit  of  the  lens  is  often  accom- 
panied by  an  escape  of  vitreous. 

Accidents  which  ma^y  happen  in  the  course  or 
THE  Operation. — a.  The  aqueous  may  escape  too  soon, 
so  that  the  iris  may  fall  in  front  of  the  knife.  When  this 
happens  the  operator  should  press  the  cornea  gently 
against  the  blade  witb  one  of  his  fingers,  whilst  at  the 
same  time  he  continues  the  section  with  the  edge  of  the 
knife  turned  slightly  forwards.  By  this  manoeuvre  the 
ii'is  wiU  often  be  made  to  recede,  and  the  section  be  com- 
pleted without  cutting  it. 

|8.  The  section  may  be  too  small.  When  this  is  the  case, 
the  incision  should  be  enlarged  with  a  secondary  knife. 

y.  The  vitreous  may  escape  before  the  lens.  This 
may  be  caused  by  the  incision  being  carried  into  the 
sclerotic,  or  from  the  straining  and  struggling  of  the 
patient.  When  this  casualty  occurs,  all  pressure  on  the 
eye  should  be  at  once  released,  and  the  lens  should  be 
withdrawn  from  the  eye,  if  possible,  in  its  capsule,  by 
one  of  the  spoons  (figs.  33,  41)  used  in  the  traction  opera- 
tion for  cataract. 

S.  Deep  intraocular  ha3morrhage  may  occur.  This  is 
the  most  fatal  accident  which  can  happen ;  the  eye  is 
always  irrecoverably  lost.  It  most  frequently  occurs  in 
eyes  which  are  glaucomatous,  or  otherwise  previously 
diseased.  The  bleeding  usually  takes  place  from  between 
the  choroid  and  sclerotic.  See  article  H^morkhage 
between  Choroid  and  Sclerotic. 
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Remarks  on  Flap  Extraction  of  Cataract. — The 
cases  which  seem  to  me  most  fitted  for  the  flap  operation 
are  senile  cataracts  in  thin  ^viry  patients,  who  have  rather 
deep-set  eyes,  and  possess  good  control  over  their  emotions. 
The  operation  is  usually  attended  with  a  httle  difficulty 
if  the  eyes  are  much  sunken,  but  the  results  I  have  gene- 
rally found  good.  When  patients  cannot  or  will  not  take 
chloroform,  the  flap  or  Liebreich's  extraction  should  be 
selected,  if  not  contra-indicated  by  some  jspecial  cause,  as 
they  are  not  only  the  least  painful  of  all  the  operations 
for  cataract,  but  they  are  also  the  most  expeditious. 
Lastly,  the  flap  operation  is  quite  inadmissible  in  patients 
who  have  cough,  or  who  are  liable  to  sudden  and  repeated 
sneezings. 

The  Traction  Operation  fob  Cataract  was  first  sug- 
gested by  Von  Graefe  for  those  forms  of  traumatic  cata- 
ract where  the  nucleus  was  too  dense  to  be  easily  removed 
by  linear  extraction.  His  assistant,  Dr.  Schuft  (now 
Waldau),  extended  the  appUcation  of  this  operation  to 
cases  of  ordinary  cataract,  and  designed  a  series  of  scoops 
for  the  drawing  out  of  the  opaque  lens  from  the  eye. 
His  description  of  the  operation  is  published  in  the  Royal 
London  Ophthalmic  Hospital  Reports,  vol.  iii.  page  169. 

The  object  of  the  operation  is  to  draw  the  opaque  lens 
out  of  the  eye  through  a  slit-like  opening,  in  preference 
to  the  large  incision  with  a  corneal  flap.  A  portion  of 
the  iris  is  removed  at  an  early  stage  of  the  operation,  so 
as  to  avoid  contusion  or  laceration  of  its  structure,  from 
the  introduction  of  instruments  within  the  eye  for  the 
withdrawal  of  the  lens. 

The  first  stage  of  the  operation  is  to  make  a  sufficient 
opening  in  the  margin  of  the  cornea  for  the  extraction  of 
the  lens,  and  to  remove  a  portion  of  the  iris.  The  ope- 
rator stands  at  the  head  of  his  patient,  and  with  his  left 
hand  fixes  the  eye  with  a  pair  of  forceps,  just  below  the 
centre  of  the  lower  margin  of  the  cornea,  at  the  spot 
directly  opposite  to  that  where  ho  wishes  to  introduce  the 
point  of  his  triangular  knife.  With  the  right  hand  he 
makes  the  incision  into  the  upper  border  of  the  cornea  with 
a  lance-shaped  iridectomy  knife  (fig.  15,  p.  93),  causing 
it  to  enter  that  structure  at  the  comeo-sclerotic  junction. 
The  opening  should  always  be  made  sufficiently  large  to 
allow  of  the  easy  introduction  of  the  scoop,  and  the  ready 
escape  of  the  lens.    If  the  aperture  is  found  on  the  with- 
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drawal  of  the  knife  not  to  be  ample  enough,  it  should  be 
enlarged  laterally  by  a  pair  of  scissors. 

He  next  proceeds  to  excise  a  portion  of  the  iris.  This 
he  does  by  introducing  a  pair  of  iris  forceps  (fig.  16,  p.  93) 
through  the  wound,  and  seizing  the  iris  near  its  pupillary 
border,  draws  out  a  portion  of  it,  and  cuts  off  as  much  as 
he  desires  with  a  pair  of  fine  scissors.  If  the  iris  has 
already  prolapsed  through  the  corneo-sclerotic  incision, 
he  has  only  to  take  hold  of  it  with  the  iris  forceps,  whilst 
he  removes  a  piece  of  it  with  the  scissors. 

The  second  stage  of  the  operation  is  to  tear  through  the 
capsule  of  the  lens.  This  is  to  be  done  with  an  ordinary 
pricker  (fig.  31),  or  with  Von  Graefe's  fleam-cystotome 
(fig.  32),  which  should  be  gently  introduced  sideways 
through  the  section,  so  as  to  avoid  tearing  the  iris  or 
scratching  the  inner  surface  of  the  cornea. 

The  third  stage  of  the  operation  is  the  withdrawal  of 
the  lens  from  the  eye.  This  is  accomplished  by  gently 
introducing  the  traction  instrument  through  the  wound, 
using  scarcely  any  perceptible  force,  but  urging  it  onwards 
by  one  or  two  slight  lateral  movements,  directing  it  at 

Fig.  33.      Fio.  34.      Fig.  35.      Fig.  36. 


the  same  time  first  a  little  backwards,  so  as  to  insinuate 
its  extremity  between  the  posterior  surface  of  the  lens 
and  its  capsule,  and  then  downwards  and  slightly  for- 
wards, allowing  it  almost  by  its  own  weight  to  follow  the 
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posterior  curvature  of  the  lens.  Having  secured  the 
lens  within  its  grasp,  the  instrument  is  to  be  gradually 
withdrawn,  slightly  depressing  its  handle  during  this 
movement,  so  as  to  draw  the  lens  with  it  out  of  the  eye. 
If  the  whole  lens,  as  occasionally  happens,  is  brovight  out 
with  the  first  withdrawal  of  the  instrament,  the  operation 
is  completed.  Generally,  however,  some  soft  lenticular 
matter  is  left  behind,  and  sometimes  some  fragments  of 
the  nucleus  which  have  become  detached.  A  cataract 
spoon  must  now  be  reintroduced  to  bring  away  the  lens 
matter  which  remains. 

For  the  withdrawal  of  the  lens  from  the  eye  several 
diflFerent  shaped  spoons  have  been  devised.  Fig.  33  is  a 
front  view  of  one  used  by  Mr.  Critchett.  Figs.  34,  35 
represent  a  front  and  side  view  of  a  spoon  designed  by 
Mr.  Bowman.  For  the  removal  of  any  soft  lenticular 
matter  which  may  remain  after  the  nucleus  of  the  lens 
has  been  taken  away,  one  of  Schuft's  (now  Waldau's) 
spoons  (fig.  36)  will  be  found  very  useful. 

Graefe's  Modified  Lineab  Extraction  is  the  opera- 
tion which  now  gives  the  most  general  satisfaction  for  the 
removal  of  senile  cataracts.  It  is  the  one  which  requires 
the  least  selection  of  cases,  and  yields  the  most  favourable 
results. 

He  has  divided  the  operation  into  five  stages : — 

1.  The  Incision. — The  lids  should  be  separated  by  a 

stop-speculum,  and  the  globe  steadied  by  a  pair  of  forceps 

in  the  left  hand  of  the  operator,  with 

which  he  takes  hold  of  the  conjunctiva  Fig.  37. 

and  deep  fascia  at  a  point  just  below  » 

the  centre  of  the  cornea.    The  point 

of  a  fine  knife  (fig.  37)  is  then  inserted 

at  A,  fig.  38,  about  Y'  ^^om  the  margin 

of  the  cornea ;  it  is  first  to  be  direc- 
ted towards  c,  so  as  to  extend  slightly 

the  inner  wound,  and  when  it  has 

fairly  entered  the  anterior  chamber,  it 

is  to  be  turned  upwards  to  b,  where 

the  counterpuncture  is  made.  The 

blade  is  now  pushed  on  a  little  way  in 

the  scleral  plane,  and  then  being 
turned  steeply  forwards,  it  should  cut 
its  way  out.  The  section  should  be 
completed  in  the  withdrawal  of  the 
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knife.  The  length  of  the  incision  must  be  proportioned 
to  the  size  and  density  of  the  lens.  A  small  flap  of  con- 
junctiva is  generally  made  with  the  sclerotic  section. 

2.  The  Iridectomy. — The  foi'ceps  are  now  to  be  handed 
to  the  assistant,  who  steadies  the  eye,  and,  if  necessary, 
slightly  rotates  it  downwards,  whilst  the  operator  seizes 
hold  of  the  iris  with  the  iris  forceps,  and  cuts  off  the  pro- 
truding portion,  taking  care  that  no  ends  of  it  are  left  in 
the  edges  of  the  wound. 

3.  Dilaceration  of  the  Capsule. — This  is  to  be  accom- 
plished by  drawing  the  point  of  the  cystotome  over  the 
lens  capsule  from  the  lower  edge  of  the  pupil  to  the  upper 
equator  of  the  lens,  first  along  its  nasal,  then  along  its 
temporal  margin. 

4.  Evacuation  of  the  Lens. — This  is  usually  easily 
effected  by  gently  pressing  and  at  the  same  time  sliding 
upwards  the  curve  of  the  curette  against  the  lower  por- 
tion of  the  cornea,  whilst  the  fixing  forceps  are  made  to 

pull  on  the  eye  slightly  downwards. 
Fig.  39.  Fig.  40.  Another  mode  of  proceeding  is  to  press 
^  the  curve  of  the  curette  against  the 

/sclerotic  edge  of  the  section,  so  as  to 
cause  the  wound  to  gape  a  little,  at  the 
same  time  that  downward  traction  is 
made  on  the  globe  with  the  steadying 
forceps.  If  after  cautiously  trying  these 
means,  the  edge  of  the  lens  does  not 
present  itself  at  the  section,  or  if  any 
vitreous  should  escape,  a  blunt  hook  or 
a  cataract  spoon  must  be  employed  to 
complete  the  extraction.  The  blunt 
hook  used  by  Graefe  is  of  the  form 
represented  in  fig.  40,  with  its  stem  bent 
as  in  fig.  39,  to  enable  it  to  be  readily 
pushed  under  the  nucleus.  I  prefer 
myself  either  Critchett's  or  Bowman's 
spoon,  figs.  33,  34,  35,  p.  138,  or  the 
traction  instrument  (fig.  41)  designed  by  Mr.  Taylor  of 
Nottingham. 

5.  Clearing  the  Pupil  and  Coaptation  of  the  Wound.  

If  any  soft  cortical  substance  remains  in  the  pupil,  a 
little  gentle  friction  and  pressure  with  the  finger  over  the 
closed  lids  will  generally  be  sufficient  to  cause  its  evacu- 
ation—it is  only  in  very  exceptional  cases  that  a  scoop 
should  be  introduced  for  its  extraction.     The  wound 
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should  now  be  cleared  with  the  iris  forceps  of  all  coagula, 
and  the  conjunctival  flap,  if  there  be  one,  restored  to  its 
jjroper  position. 

From  my  own  experience  I  can  speak  most  highly  of 
this  operation  ;  and  with  the  modification  I  have  described 
in  the  next  paragraph  I  prefer  it  to  all  others 
when  the  patient  is  both  able  and  willing  to  takerir;.41. 
chloroform.    But  if,  from  any  cause,  chloroform  is 
inadmissible,  I  think  that  the  ordinary  flap  or 
Liebreich's  extraction  is  safer.     The  details  of 
Graefe's  operation  require  to  be  so  delicately  exe- 
cuted, and  the  time  of  their  performance  is  com- 
paratively so  long,  that  the  patient  will  often  lose 
self-control,  and  by  his  uni'estrained  movements 
greatly  jeopardize  the  eye. 

The  incision  which  I  make  in  this  operation 
diflfers  slightly  from  that  recommended  by  Graefe. 
I  commence  it  lower  down,  so  that  the  point  of  the 
knife  enters  the  margin  of  the  cornea  on  a  level 
with  the  upper  edge  of  the  pupil,  as  represented 
in  fig.  42 ;  and  I  prefer  to  confine  the  section  to 
the  cornea  rather  than  to  trespass  on  the  scle- 
rotic. 

A  and  B  in  fig.  42,  show  the  points  of  entrance 
and  exit  of  the  knife  in  the  incision  I  usually 
adopt  in  the  extraction  of  cataract ;  and  the  dotted 
lines  above  indicate  the  course  of  the  corneal  incisions. 
As  a  rule  I  excise  only  a  small  piece  of  the  central  por- 
tion of  the  iris ;  the  deformity  of  the  pupil  is  therefore 

Fig.  42. 


less  than  when  a  large  iridectomy  is  made  corresponding 
to  the  size  of  the  corneal  wound  ;  and  with  this  section  it 
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is  very  rare  for  the  cut  edges  of  the  iris  to  prolapse 
through  the  corners  of  the  incision. 

Liebrech's  Operation  for  Cataract. — The  following 
is  Dr.  Liebreich's  description  of  his  operation  : — 

"  The  incision  of  the  cornea  is  to  be  made  with  the 
smallest  possible  Graefe's  knife,  in  the  following  manner. 

"  Puncture  and  contra-puncture  are  made  in  the  sclerotic 
about  one  milhmetre  beyond  the  cornea,  the  whole  re- 
maining incision  passing  with  a  very  slight  curve  through 
the  cornea,  so  that  the  centre  of  it  is  about  one  milhmetre 
and  a  half  distant  from  the  margin  of  the  cornea,  fig.  43. 
This  incision  can  be  made  upwards  or  downwards,  with  or 
without  iridectomy,  and  the  lens  can  be  removed  through 
it  with  or  without  the  capsule. 

"  If,  as  I  now  practise,  the  extraction  is  made  down- 
wards without  iridectomy,  the  whole  operation  is  reduced 
to  the  greatest  simplicity,  and  does  not  require  narcosis, 
assistance,  elevator,  or  fixation ;  and  only  two  instruments 
— namely,  Graefe's  knife,  and  one  cystotome,  with  Daviel's 
spoon."* 

Fig.  43. 


Taylor  s  OrERATiON  for  Cataract.- The  special  obiect 
of  this  operation  is  to  extract  the  lens  through  a  peripheral 
section  of  the  iris  without  injuring  the  pupil 

The  following  is  Mr.  C.  Bell  Taylor's  account  of  his 
operation : — 

"  The  instruments  I  employ  are  a  pair  of  sharp  forceps 
that  pierce  the  sclerotic ;  a  very  light  speculum  (a  modifi- 
cation of  Von  Graefe  s) ;  and  two  knives,  a  line  in  width 
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and  bent  at  an  angle  similar  to  the  ordinary  iridectomy 
knife — one  with  a  sharp  point,  the  other  with  a  blunt  or 
bulbous  extremity. 

"  Having  separated  the  lids  with  the  speculum,  the  eye 
should  be  gently  turned  downwards  with  a  pair  of  ordi- 
nary forceps  in  the  operator's  right  hand.  Having  got  the 
globe  into  a  favourable  position,  it  should  be  fixed  by  the 
sharp  forceps  at  about  the  junction  of  the  upper  \vith  the 
middle  third  of  the  cornea ;  the  pointed  knife  is  then 
entered  in  the  corneo-sclerotic  junction  one  or  two  lines 
from  the  forceps  at  the  summit  of  the  cornea,  pushed  well 
into  the  anterior  chamber,  and  then  with  a  gentle  saw- 
ing motion  carried  along  the  summit  until  about  one- 
third  of  the  cornea  has  been  incised.  The  capsule  is  then 
carefully  divided  with  Von  Graefe's  cystotome,  having 
been  previously  rendered  tense,  and  the  eyeball  fixed  Avith 
a  pair  of  ordinary  forceps.  It  is  better  to  open  the  capsule 
at  this  stage,  because  bleeding  from  the  wounded  iris — 
and  conjunctiva  also — at  a  later  period  is  apt  to  fill  the 
chamber  and  render  this  part  of  the  operation  obscure  and 
difficult.  The  upper  segment  of  the  iris  is  then  seized, 
and  a  small  piece  of  the  periphery  only  excised,  the  pupil- 
lary margin  and  portion  of  iris  attached  to  it  being  left 
untouched  and  free  in  the  anterior  chamber  ;  the  lens  is 
then  extruded  through  the  gap  in  the  ordinary  way, 
gliding  behind  the  pupil,  so  that  there  is  no  stretching  of 
the  spnincter. 

"  In  this  way  I  believe  that  I  have  secured  all  the 
advantages,  in  the  way  of  safety  and  certainty,  of  an 
associated  iridectomy  (which  I  have  already  detailed),  and 
at  the  same  time  attained  that  grand  desideratum — a  cen- 
tral and  moveable  pupil."* 

Fig.  44. 


Fig.  44  represents  the  appearance  of  the  iris  after  an  ex- 
traction of  the  lens  by  Mr.  Taylor's  operation. 

Mooren's  Operation  eor  Cataract  consists  in  making 
an  iridectomy,  and  after  waiting  from  a  fortnight  to  six 
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weeks  to  allow  the  eye  to  recover  from  all  the  irritation 
consequent  on  the  operation,  he  performs  an  ordinary  flap 
extraction.  The  preliminary  iridectomy  should  be  upwards, 
and  the  corneal  section  should  be  afterwards  made  in  the 
same  direction. 

Jacobson's  Opekation  roR  Cataract  combines  an 
iridectomy  with  the  ordinary  flap  extraction.  The  corneal 
section  is  made  downwards  in  the  corneo-sclerotic  junc- 
tion. After  the  lens  has  been  removed  he  draws  out  with 
a  pair  of  iris  forceps  the  corresponding  segment  of  the 
iris,  and  excises  it  with  a  pair  of  scissors.  There  are  two 
great  objections  to  this  operation  : 

1st.  The  unseemly  appearance  of  an  eye  in  which  an 
iridectomy  has  been  made  downwards. 

2nd.  The  difficulty  which  must  always  ensue  from 
excising  a  portion  of  the  iris  after  the  lens  has  been  re- 
moved. It  would  be  better  to  perform  the  iridectomy 
before  the  extraction  of  the  lens. 

Pagenstecuer's  Operation  fob  Cataract  differs  from 
all  the  others  in  that  he  removes  the  lens  in  its  capsule 
entire.  He  makes  a  flap  incision,  usually  downwards,  and 
entirely  through  the  sclerotic,  leaving  a  small  bridge  of 
conjunctiva  at  the  apex  of  the  flap.  He  next  excises  a 
large  segment  of  the  iris,  and  then  completes  his  section 
by  dividing  the  conjunctival  bridge.  By  gentle  pressure 
on  the  eye  he  now  endeavours  to  urge  the  lens  in  its 
capsule  through  the  sclerotic  wound,  but  should  he  fad  in 
doing  so,  or  if  any  vitreous  should  escape,  he  at  once 
introduces  a  scoop  behind  the  lens,  and  draws  it  out  of  the 
eye  in  its  capstde.  Pagenstecher  states  that  on  several 
occasions  he  has  succeeded  in  thus  extracting  the  lens 
without  the  loss  of  any  vitreous,  notwithstanding  that  in 
some  of  the  cases  it  was  accomplished  by  the  aid  of  the 
scoop.  He  also  refers  to  the  remarkable  absence  of  iritis 
after  tliis  operation. 

Macnamara's  Operation  for  Cataract.  —  The  fol- 
lowing is  Mr.  Macnamara's  account  of  his  own  opera- 
tion : — 

"  The  pupil  haying  been  fully  dilated  with  atropine,  the 
patient  laid  on  his  back,  and  placed  under  the  influence  of 
chloroform,  the  operator  adjusts  a  stop-speculum.  Sup- 
posing the  right  eye  is  to  be  operated  upon,  the  surgeon 
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standing  behind  his  patient,  with  a  pair  of  toothed  forcej^ 
seizes  the  internal  rectus  so  as  to  steady  the  eyeball,  and 
in  the  other  hand  takes  a  short  and  brotwl-bladed  triangu- 
lar knife,  and  thrusts  its  point  through  the  circumference 
of  the  cornea,  a  little  within  its  margin.  The  blade  of  the 
knife  is  to  be  passed  steadily  onwards,  nearly  up  to  its 
heel,  so  that  an  opening  is  made  through  the  cornea 
nearlj^  half  an  inch  in  extent ;  as  the  blade  of  the  knife 
is  being  withdrawn  from  the  eye,  its  point  may  be  run 
into  the  lens  so  as  to  rupture  the  capsule.  The  knife 
being  laid  on  one  side,  but  the  speculum  and  hold  of  the 
internal  rectus  retained,  the  scoop  is  to  be  inserted  so  far 
into  the  anterior  chamber  as  to  enable  us  to  reach  the 
margin  of  the  pupil ;  the  handle  of  the  instrument  being 
raised,  and  its  rounded  extremity  depressed,  the  latter 
evidently  rests  on  the  capsule  of  the  leu's,  immediately 
within  the  margin  of  the  pupil.  The  scoop  is  now  to  bo 
slightly  withdrawn,  still  keeping  its  extremity  on  the 
lens,  but  so  as  to  draw  open  the  pupil  far  enough  to 
enable  us  to  press  on  the  edge  of  the  lens  with  the 
rounded  extremity  of  the  scoop ;  the  instant  this  is  done^ 
the  lens  tilts  over  on  its  axis,  and  the  scoop  being  thrust 
onwards,  the  lens  comes  to  lie  in  its  concavity,  and  may 
be  removed  from  the  eye.  Any  particles  of  lenticular 
matter  remaining  in  the  anterior  chamber  must  be  re- 
nu)ved  with  the  scoop  or  by  a  suction  instrument."* 

Treatment  of  tue  Eye  after  an  Extraction  of 
THE  Cataract. — After  the  operation  is  completed,  both 
eyelids  should  be  gently  closed,  and  a  Liebreich's  bandage 
(F.  1)  applied;  and  the  patient  should  be  then  placed  in 
bed  in  a  darkened  room  with  the  head  shghtly  raised.  If 
the  case  progresses  favourably  the  patient  may  be  allowed 
to  o-et  up  after  thirty-six  hours,  and  lie  on  a  sofa,  or  if  in 
a  hospital,  rest  on  the  outside  of  his  bed.  After  a  Hap 
extraction  the  lids  should  not  be  opened  to  look  at  the 
eye  until  the  seventh  day  ;  but  after  a  modified  hnear,  or 
a  traction  operation,  the  eye  may  be  examined  with  safety 
on  the  third  or  fourth  day.  The  bandage  should  bo 
changed  night  and  morning,  as  the  flow  of  tears  renders 
the  linen  wet  and  uncomfortable.  If  the  lids  become 
gummed  together,  a  piece  of  linen  wet  with  tepid  water 


*  Macnamara,  On  Diseases  of  the  Eye,  p.  475. 
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should  be  drawn  a  few  times  across  their  tarsal  borders, 
and  then  gently  pulling  down  the  lower  lid  with  one 
finger,  they  may  be  sufficiently  parted  to  allow  any  pent- 
up  tears  to  escape.  If  the  patient  should  complain  that 
the  cotton-wool  pad  makes  the  eye  hot,  it  may  be  removed, 
but  the  fold  of  linen  over  the  eyes,  and  the  bandage, 
should  be  continued.  After  about  eight  or  ten  days  the 
bandage  may  be  given  u]),  and  a  broad  shade  be  worn 
over  both  eyes.  Three  or  four  times  during  the  day  the 
lids  should  be  bathed  with  tepid  water,  or  if  there  is  any 
irritation,  with  the  belladonna  lotion  (F.  38).  When  there 
is  restlessness  after  the  operation,  an  opiate,  or  what  is 
better  a  subcutaneous  injection  of  from  one-sixth  to 
one-fourth  of  a  grain  of  morphia  should  be  given  at 
bedtime ;  and  if  the  patient  complains  of  severe  pain 
in  the  eye,  sufficient  to  prevent  sleep,  two  or  three  leeches 
should  be  applied  to  the  temple.  If  these  fail  to  give 
relief,  the  bandage  should  be  removed,  and  a  fold  of  linen 
wet  with  cold  or  iced  water  should  be  laid  over  the  closed 
lids.  A  mild  purgative  must  be  ordered  if  necessary,  so 
as  to  insure  the  regular  daily  action  of  the  bowels 
without  straining.  The  patient  should  be  allowed  his 
regular  diet,  with  the  exception  of  the  day  of  the  operation, 
when  I  generally  advise  only  beef-tea  and  farinaceous  food. 

The  Casualties  which  may  occur  after  an  Ex- 
TRxcTiON  OF  A  Hard  Cataract  are  : — 

1.  Prolapse  of  the  iris.  This  is  peculiar  to  the  flap 
extraction,  and  to  those  operations  in  which  no  portion  of 
the  iris  is  removed. 

2.  Iritis. 

3.  Suppui'ation  of  the  cornea. 

4.  Acute  ophthalmitis  and  suppuration  of  the  globe. 

5.  Imperfect  union  of  the  corneal  wound,  and  conse- 
quent fistula. 

6.  Cystoid  cicatrix. 

1.  Prolapse  of  the  iris  may  come  on  from  the  first  to  the 
fifth  day  after  an  extraction  operation  in  which  no  portion 
of  iris  has  been  excised,  and  sometimes  even  later.  It  is 
the  most  frequent  cause  of  failure  of  flap  extraction,  and  in 
many  cases  seems  to  be  due  to  the  irritation  excited  by 
some  cortical  lens  matter  left  in  the  pupil  at  the  time 
of  the  operation.  It  is,  however,  often  produced  by  some 
spasmodic  action  on  the  part  of  the  patient,  such  as  couo-h- 
ing  or  sneezing,  or  by  some  violent  emotion.  ^ 
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Treatment. — At  first  apply  a  compress  bandage  (F.  2), 
and  leave  the  prolapse  alone.  If  after  a  fortnight  or 
three  weeks  the  prolapse  continues  large  and  shows  no 
tendency  to  subside,  it  may  be  pricked  at  two  or  three 
points  with  a  fine  needle,  and  the  compress  be  reapplied. 
This  pricking  operation  may  be  repeated  tw^o  or  three 
times  at  intervals  of  three  or  four  days. 

2.  Iritis,  after  extraction,  is  usually  chronic  and  serous. 
It  commences  as  a  rule  from  one  to  three  weeks  after  the 
operation.  It  is  always  accompanied  with  photophobia 
and  lachrymation,  and  frequently  with  the  edges  of  the  lids 
puffy,  thickened,  and  excoriated.  For  a  further  account 
of  this  form  of  Iritis,  see  Tkaumatic  Iritis,  p.  86. 

TrcatDieui. — Belladonna  to  the  eye  in  one  form  or 
another  to  relieve  pain  and  keep  the  pupil  dilated.  Tonics 
of  quiuine  or  iron,  or  both  (F.  6!>,  70,  71),  should  be  given. 
Counter-irritation  in  the  form  of  small  blisters  the 
size  of  a  shilling  to  the  temple  or  behind  the  ear 
occasionally  do  good ;  and  if  the  case  is  very  obstinate, 
benefit  is  sometimes  derived  from  a  moderate  mercurial 
inunction. 

'fke  acute  iritis  is  comparatively  rare.  It  usually  follows 
one  or  two  days  after  the  operation,  and  unless  soon 
arrested  it  may  lead  to  the  destruction  of  the  eye.  Occa- 
sionally it  will  partially  subside,  and  then  become  chronic. 

Treatment. — Leeches  to  the  temple  and  cold  applica- 
tions to  the  eye.    A  fold  of  linen  should  be  laid  over  the 
closed  lids,  and  be  moistened  with  iced  water  as  often  as 
it  becomes  hot  or  dry.    If  the  cold  ceases  to  be  grateful 
to  the  patient,  hot  fomentations  of  poppy-heads  or  bella- 
'    donna  (F.  8,  9)  may  be  substituted.    Diffusible  stimuli 
;    and  tonics  (F.  58,  68,  69)  should  be  ordered,  with  a  liberal 
I    diet,  and  opiates  be  given  if  necessary  to  relieve  pain  and 
produce  sleep.    Mercury  in  any  form  is  seldom  of  use  in 
these  cases  ;  it  usually  depresses  the  patient,  and  so  does 
1    absolute  harm.    In  the  acute  traumatic   iritis  which 
;    follows  the  extraction  of  cataract,  there  is  a  strong  ten- 
,    dency  for  the  inflammation  to  spread  to  the  neighbouring 
I    tissues,  and  thus  to  drift  into  ophthalmitis  or  general  in- 
I    fiammation  of  the  eye. 

3.  Sappwration  of  the  cornea  may  be  either  partial  or 
complete.    It  may  commence  in  the*  line  of  the  incision 
,    and  involve  more  or  less  of  the  corneal  flap,  to  wliich  it 
may  be  limited  ;  or  it  may  be  diffuse,  aud  iuclude  the 
entire  cornea. 

L  2 
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Si/mjdoms. — Increasing  i^ain  in  the  eye  and  around  the 
orbit ;  oedematous  swelling  and  redness  of  the  lids  ;  che- 
niosis  of  the  conjunctiva  and  a  muco-purulent  discharge. 

If  the  suppuration  is  partial  and  circumscrihed,  the  line 
of  the  incision  will  look  opaque  and  yellow,  and  there 
will  be  some  purulent  infiltration  extending  into  the  flap 
of  the  cornea,  whilst  the  lower  part  of  the  cornea,  although 
perhaps  slightly  turbid,  will  still  retain  some  of  its  trans- 
parency and  polish.  This  condition  of  the  eye  is  sufl&cient 
to  create  great  anxiety ;  but  if  the  suppuration  can  be 
confined  to  the  margin  of  the  wound,  it  is  not  hopeless. 
The  dangers  are,  1,  that  the  suppuration  will  become 
diffuse;  2,  that  it  will  extend  itself  to  the  deeper  struc- 
tures and  indnce  a  suppurative  inflammation  of  the  globe ; 
3,  that  although  the  supjiuration  of  the  cornea  may  be 
subdued,  a  secondary  iritis  or  irido-cyclitis  may  follow, 
Avhich  will  in  the  end  produce  softening  and  atrophy  of 
the  globe. 

When  the  suppuration  of  the  cornea  is  diffuse  or  com- 
plete, the  symptoms  are  the  same  but  intensified.  The 
suppuration,  instead  of  being  confined  to  the  margin  of 
the  flap,  invades  the  whole  structure  of  the  cornea.  The 
eye  must  be  then  considered  as  irreparably  lost. 

In  old  and  feeble  patients  suppuration  of  the  cornea 
will  occasionally  occur  without  the  usual  inflammatory 
symptoms  of  pain  with  redness  and  swelling  of  the  lids 
being  manifested.  This  once  happened  to  a  poor  old 
Avoman,  who  had  long  been  an  inmate  of  a  workhouse,  on 
whom  I  operated  for  cataract.  With  only  a  sense  of 
grittiness  in  the  eye,  and  with  the  slightest  trace  of  swell- 
ing of  the  upper  lid,  partial  suppuration  of  the  cornea 
followed  on  the  fifth  or  sixth  day  alter  the  operation. 

Treaiiiicnt. — An  attempt  may  be  made  to  ward  off  the 
early  symptoms  by  the  application  of  two  or  three  leeches 
to  the  temple,  and  iced  water  to  the  eye  ;  but  as  soon  aa 
it  is  ascertained  that  suppuration  of  the  cornea  has  com- 
menced, a  ditierent  treatment  should  be  adopted.  Warm 
fomentations  of  poppy -heads  or  helladonna  give  the  most 
reUef.  and  may  be  used  every  two  or  three  houi-s,  and  in 
the  intervals  a  fold  of  lint  should  be  laid  over  the  eye 
and  kept  moist  with  warm  water  or  the  belladonna  lotion. 
Pain  should  be  reliex'^d  by  repeated  doses  of  opium,  which 
may  be  combined  with  ammonia,  quinine,  or  liq.  cin- 
chonpo  (F.  67).  The  patient  should  be  fed  up  with  such 
food  as  he  can  be  prevailed  on  to  take,  and  a  moderate 
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allowance  of  wine  be  oi-dered  for  him.  A  comi^ress  ban- 
dage (F.  2)  applied  to  the  eye  on  the  first  indication  of 
corneal  suppuration  is  often  of  service,  and  may  be  used 
jointly  with  the  warm  applications,  the  bandage  being 
removed  three  or  four  times  daily  to  allow  of  the  fomen- 
tations. If  the  pressure  be  painful  it  should  not  be  pei'- 
severed  in. 

4.  Acute  Ophthalm  itis  and  Suppuration  of  the  Glohe. — 
When  this  happens,  the  eye  is  lost,  and  the  only  course  to 
be  ])ursued  is  to  hasten  the  suppuration  by  warm  and 
soothing  applications;  to  give  free  vent  to  the  jdus  by  an 
incision  through  the  cornea  if  necessary  ;  to  relieve  pain  by 
opiates  ;  and  to  support  the  patient  by  tonics,  stimulants, 
and  a  good  diet. 

5.  Imperfect  Union  of  the  Corneal  Wnimd  and  consequent 
Fistula. — -Fi-om  some  cause,  often  diificult  if  not  impos- 
sible to  explain,  the  wound  of  the  cornea  after  the  extrac- 
tion of  cataract  fails  to  unite  completely,  and  a  small 
fistula  remains  through  which  the  aqueous  slowly  dribbles. 

,  Treatment. — A  compress  bandage  (F.  2)  should  be 
placed  over  the  closed  lids,  and  twice  a  day  a  few  drops  of 
a  solution  of  atropine,  gr.  1  ad  aquae  3  1,  be  dropped  into 
the  eye.  This  treatment  generally  succeeds  in  closing  the 
fistula,  but  if  after  a  fair  trial  it  produces  no  effect,  the 
opening  in  the  cornea  may  be  touched  with  a  fine  camel's 
hair  brush  charged  with  nitrate  of  silver,  as  recommended 
at  page  43. 

For  the  symptoms  and  further  treatment  of  corneal 
fistula,  see  Fistula  of  the  Cornea,  page  43. 

6.  Cystoid  Cicatrix. — This  can  only  occur  when  the 
incision  has  been  made  in  the  sclerotic.  It  is  due  to  the 
edges  of  the  wound  not  coming  into  close  contact  and  to 
their  consequent  union  through  the  intei-vention  of  cica- 
tricial tissue,  which  gradually  yields  before  the  outward 
pressure  of  the  parts  within  the  eye.  and  beco)nes  thinned 
and  bulging.  This  condition  of  the  cicatrix  in  the  scle- 
rotic will  be  occasionally  met  with  after  iridectomy  for 
glaucoma.  It  is  most  liable  to  happen  in  eyes  in  which 
there  is  an  increased  intraocular  tension. 

Treatment. — If  the  cystoid  cicati'ix  is  small  or  gives  no 
inconvenience,  it  is  best  to  leave  it  alone.  When  large 
or  troublesome,  it  may  be  punctured  with  a  broad  needle. 
If  the  bulging  of  the  cicatrix  is  on  the  increase,  and  the 
tension  of  the  eye  is  glaucomatous,  an  iridectomy  should 
be  performed. 
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Capsul.\.ii  Cataract  is  a  misnomer.  There  cannot  be 
an  opaque  capsule  and  a  transparent  lens.  There  may  be 
an  opaque  and  chalky  capsule  containing  the  shrimken 
remains  of  a  lens,  or  there  may  be  an  opaque  capsule 
filling  the  pupil  after  the  lens  from  some  cause  has  gone ; 
but  neither  of  these  can  be  considered  as  examples  of  cap- 
sular cataract.  The  class  of  cases  to  which  the  term  can 
be  most  correctly  applied  are  those  in  which  there  are 
spots  or  patches  of  opacity  on  the  capsule  with  a  perfectly 
transparent  lens. 

These  local  opacities  may  exist  under  two  circum- 
stances : — 

1st.  Patches  of  opacity  on  the  lens  capsule  may  be 
formed  from  inHammatory  exudations  dxiring  iritis  or 
other  inflammations  of  the  eye.  They  are  usually  central 
and  correspond  to  the  pupil,  but  occasionally  they  are 
deposited  as  a  white  zone  around  the  margin  of  the  lens, 
and  can  be  only  detected  when  the  pupil  is  dilated. 

2nd.  In  young  children  one  or  more  white  spots  are 
occasionally  seen  on  the  lens  capsule,  the  lens  itself  being 
clear.  On  examining  the  cornea  of  such  eyes  a  small 
nebula  will  be  freqiiently  found  to  correspond  with  the 
speck  on  the  lens  capsule  ;  and  on  inquiry  it  will  be  found 
that  these  patients  have  had  ophthalmia  neonatorum. 
The  inference  is  that  during  the  attack  the  swollen  cornea 
and  the  most  prominent  part  of  the  lens  came  together, 
and  that  the  capsule  at  the  point  of  contact  then  became 
opaque.  It  should  be  remembered  that  in  newly-born 
children  the  space  between  the  centre  of  the  lens  and  the 
cornea  is  so  small  as  hardly  to  deserve  the  name  of  an 
anterior  chamber.  When  the  central  capsular  opacity  is 
single  andpi'ominent.ithas  heencaMed pyramidal  cataract. 

Capstjlo-lentictjlar  Catabact. — In  this  form  of  cata- 
ract the  capsule  partakes  of  the  opacity.  It  may  not  be 
absolutely  opaque,  but  its  transparency  is  so  affected  that 
it  would  materially  interfere  with  vision  after  the  0])aque 
lens  has  been  removed.  This  opacity  is  generally  con- 
fined to  the  anterior  layer  of  the  lens  capsule. 

Treatment. — In  these  cases  the  plan  practised  by  Mr. 
Bowman  should  be  adopted.  After  the  section  of  the 
cornea  has  been  completed  and  the  piece  of  iris  excised, 
if  an  iridectomy  has  to  be  performed,  instead  of  tearing 
through  the  lens  capsule  with  the  ordinat-y  pricker,  a  pair 
of  fine  iris  forceps  is  introduced  through  the  corneal 
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wound,  and  seizins?  hold  of  the  anterior  layer  of  the 
capsule  it  is  withdrawn  from  the  eye,  and  the  operation 
of  extraction  of  the  lens  is  then  completed  in  the  usual 
way. 

Diabetic  C.vtauact.  —  The  only  peculiarity  in  this 
variety  of  cataract  is  its  origin.  The  opaque  lens  pre- 
sents no  characteristic  to  distinguish  it  from  cataract 
ai'ising  from  other  diseases  or  from  senile  decay.  As 
diabetes  frequently  attacks  young  people,  this  disease 
may  be  considered  as  one  of  the  causes  of  cataract  in 
early  life.  The  cataract  is  usually  soft,  but  this  is  due 
to  the  age  of  the  patient,  who  is  generally  below  the 
period  of  life  at  which  cataract  is  common.  In  diabetic 
cataract  the  opacity  is  probably  dependent  on  impaired 
nutrition. 

Treatment. — The  same  as  for  ordinary  cataract.  The 
presence  of  diabetes  has  been  urged  as  a  reason  for  not 
operating ;  but  if  the  patient  is  apparently  in  fair  health 
and  not  much  emaciated,  an  operation  is  certainly  not 
contra-indicated.  I  have  on  several  occasions  operated 
myself  for  diabetic  cataract,  and  have  frequently  seen  my 
colleagues  do  so  at  the  Ophthalmic  Hospital,  and  in  no 
case  have  any  unfavourable  symptoms  followed. 

Fli'id  Cataract  usually  occurs  in  young  patients  and 
is  sometimes  congenital.  It  has  a  uniform  gi-eyish-white 
milk-and-water  colour  without  any  visible  stria?  or  spots. 
The  fluidity  does  not  always  include  the  whole  lens ;  it 
occasionally  happens  that  within  a  fluid  cortex  there 
is  a  small  firm  nucleus.  There  is,  however,  a  form 
of  fluid  cataract  which  is  met  with  in  elderly  people 
which  seems  to  be  an  advanced  stage  of  degeneration  of 
the  lens.  The  lenticular  matter  is  converted  into  a  semi- 
transparent  yellowish  fluid,  which  contains  oil  globules 
and  sometimes  plates  of  cholesterine.  In  some  excep- 
tional cases  the  fluid  is  of  a  dark  chocolate  or  sepia 
colour.  Mr.  Haynes  Walton  relates  the  case  of  a  lad}% 
get.  seventy-seven,  on  whom  he  operated,  in  which  "  the 
capsule  did  not  contain  a  particle  of  lens,  but  was  filled 
with  material  like  coffee-grounds."* 

Treatment. — The  same  as  for  other  forms  of  cataract. 
If  after  the  section  has  been  made  in  the  cornea  and  the 


*  Surgical  Diseases  of  the  Eye,  2nd  edition,  p.  512. 
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lens  capsule  opened  with  the  pricker  the  lenticular 
matter  is  found  to  be  fluid,  it  may  be  either  sucked  out 
with  a  syringe  or  allowed  to  escape  along  the  groove  of  a 
curette. 

Thaumatic  Cataract,  or  cataract  the  result  of  an 
injury  to  the  eye,  may  occur  either  with  or  without  a 
rupture  of  the  external  coats  of  the  eye. 

1.  Trommatic  Cataract  ivith  Rupture  of  the  External 
Coats  of  the  Eye. — One  of  the  most  frequent  comi>li- 
cations  of  a  wound  of  the  cornea  is  an  injury  to  the  lens. 
Wounds  of  the  lens  terminate  almost  invariably  in  cata- 
ract. The  point  of  injury  is  within  twenty-four  hours 
indicated  by  an  oj^aque  patch,  and  this  opacity  gradually 
increases  until  the  whole  lens  becomes  opa(jue.  The 
rapidit}'-  of  the  formation  of  the  cataract  will  depend 
])ai-tly  on  the  extent  of  the  injury  inflicted  on  the  lens  and 
its  capsule,  and  partly  also  on  the  age  of  the  patient.  If 
the  rent  in  the  capsule  is  large,  and  the  lenticular  matter 
has  also  been  broken  into,  the  aqueous  humour  will  be 
rapidly  brought  into  contact  with  the  lens  substance,  and 
its  transparency  will  be  quickly  destroyed.  In  the  3''0ung, 
the  lens  is  soft,  and  becomes  more  rapidly  cataractous 
from  an  injury  than  in  the  aged,  where  it  is  more  dense 
and  has  a  firm  nucleus.  The  immediate  eff'ect  of  a  v/ound 
of  the  lens  is  the  admission  of  the  aqueous  within  its 
capsule.  This  is  imbibed  by  the  lens  tissue,  each  part  of 
which  becomes  opaque,  and  rapidly  swells  as  it  is  brought 
under  the  influence  of  the  aqueous  ;  so  that  the  swelling 
of  the  lens  increases  with  the  ojDacity  until  the  whole  is 
opaque.  The  lens  thus  swelling  frequently  presses  on 
the  posterior  surface  of  the  iris,  and  excites  great  irrita- 
tion :  hence  it  is  of  the  utmost  importance  that  the  pxipil 
should  be  kept  fully  dilated  with  atropine,  in  order  to 
afford  space  for  the  swelling  lens,  and  to  prevent  as  far  as 
possible  its  encroaching  on  the  iris. 

The  irritation  which  is  thus  excited  by  a  cataractous 
lens  is  greater  and  more  apt  to  occur  in  the  adult  and 
aged  person  than  it  is  in  the  child.  The  most  serious 
symptom  which  the  pressure  of  a  swollen  lens  on  the  back 
of  the  iris  is  ajit  to  produce  is  a  glaucomatous  hardness  of 
the  globe — a  condition  known  as  "  traumatic  glancoma." 
It  is  ushered  in  with  increased  pain  and  irritation  ;  the 
anterior  chamber  is  diminished  in  size  from  the  lens 
having  pushed  the  iris  forwards  towards  the  cornea ;  the 


OPERATIONS  FOR  CATARACT. 


153 


eye  has  a  pinkish  tinge  from  a  general  fuhiess  of  the 
sclerotic  vessels,  bnt  especially  of  those  which  form  the 
ciliary  zone,  and  the  tension  of  the  globe  is  increased. 
I'his  state  of  eye  is  franglit  with  danger,  and  always  de- 
mands immediate  treatment. 

Traumatic  cataract  with  mptnre  of  the  external  coats 
of  the  eye  is  very  commonly  associated  with  a  prolapse  or 
laceration  of  the  iris,  or  with  both :  indeed  it  is  more 
usual  for  it  to  be  accompanied  with  some  lesion  of  the 
iris,  than  for  the  injury  to  be  confined  to  the  lens. 

2.  Traumatic  Cataract  loithoat  Itiiptivre  of  the  External 
Goats  of  the  Eye. — Sudden  violence  against  the  eye,  or  to 
the  bony  parts  which  surround  it,  may  cause,  without 
any  rupture  of  the  external  coats  of  the  eye,  a  rent  in  the 
capsule  of  the  lens  sufficient  to  allow  the  aqueous  to  per- 
meate its  structure  and  to  render  it  cataractous.  Von 
Graefe  noticed  that  in  such  cases  the  rent  is  generally  at 
the  periphery  of  the  lens,  or  within  the  area  of  the  thin 
posterior  capsule,  but  never  in  the  middle  of  the  anterior 
capsule. 

Again,  a  blow  on  the  eye  may,  without  any  apparent 
injury  of  the  lens  capsule,  so  disarrange  the  internal 
structure  of  the  lens  that  its  nutrition  will  become  im- 
paired, and  as  a  result  its  transparency  will  be  destroyed. 
This  accident  is  more  rare  than  the  preceding,  in  which 
the  lens  capsule  is  torn.  The  form  of  cataract  which  is 
usually  produced  is  a  diffused  opacity  ;  a  portion  of  the 
lens  first  becomes  nebulous,  and  this  nebulosity  increases 
until  the  whole  lens  is  opaque. 

Treatment  of  Traumatic  Cataract. — 1.  If  the  cataract  is 
uncomflicatecl  rvith  injury  to  the  iris,  and  has  been  caused 
by  some  fine  sharp-pointed  instrument  penetrating  the 
cornea,  there  is  good  reason  to  hope  for  a  favourable 
result.    A  solution  of  atropine,  gr.  1  ad  aqute  5  1,  should 
be  dropped  twice  or  three  times  a  day  into  the  eye  to 
dilate  the  pupil  fully,  and  thus  to  keep  the  iris  out  of  the 
way  of  the  swelling  lens.  A  compress  and  bandage  should 
be  fastened  over  the  closed  lids,  or,  if  it  is  more  comfort- 
able, a  fold  of  linen  wet  with  cold  water  or  the  belladonna 
lotion  (F.  33)  may  be  laid  over  the  eye.    If  there  is  pain 
in  the  eye  or  around  the  orbit,  two  leeches  should  be  at 
once  applied  to  the  temple.    The  patient  should  be  kept 
in  a  darkened  room.    If  after  all  the  irritation  occasioned 
by  the  injury  has  sxibsided,  a  gradual  absorption  of  the 
lens  matter  is  found  to  be  going  on,  it  is  wise  not  to 
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meddle  with  the  cataract,  but  to  keep  a  careful  watcli 
over  the  eye,  and  be  prepared  to  treat  symptoms  as  they 
arise,  being  guided  by  them  in  the  future  management  of 
the  case. 

2.  If  the  wound  in  the  lens  is  comfUcated  with  injury 
to,  or  prolapse  of  the  iris,  attention  must  first  be  directed 
to  the  iris,  which,  if  prolapsed,  will  require  to  be  dealt 
with  in  one  of  the  ways  suggested  under  the  heading 
Pkolapse  of  the  Iris.  The  general  treatment  recom- 
mended in  the  preceding  section  must  be  also  adopted 
here,  and  if  no  untoward  symptoms  arise,  the  cataractous 
lens  must  be  left  untreated  until  the  eye  has  quite  re- 
covered from  the  primary  shock  of  the  injury. 

Whenever  a  traumatic  cataract  excites  great  irritation 
or  induces  symptoms  of  traumatic  glaucoma,  the  lens 
should  be  at  once  removed.  The  operation  to  be  selected 
will  depend  on  the  density  of  the  lens,  the  general  con- 
dition of  the  eye,  and  the  age  of  the  patient.  As  a  rule, 
when  the  lens  is  soft,  a  linear  extraction  should  be  per- 
formed, and  an  iridectomy  may  be  combined  with  this 
operation  if  circumstances  render  it  advisable. 

If,  however,  the  patient  is  advanced  in  years,  and  the 
lens  consequently  more  or  less  hard,  the  best  operation 
will  be  either  the  modified  linear  extraction  or  the  traction 
operation. 

Secondary  Cataract  is  when  the  opacity  of  the  lens 
is  dei)endent  on,  and  secondary  to,  disease  of  the  vitreous, 
choroid,  or  retina.  In  these  cases  the  lens  not  only  grows 
opaque,  but  frequently  undergoes  a  further  degeneration  ; 
and  earthy  salts,  the  carbonate  and  phosphate  of  lime, 
are  deposited  both  in  it  and  in  its  ca^^sule.  The  appear- 
ance of  such  a  lens  is  very  characteristic ;  it  is  usually 
somewhat  shrunken  and  flattened,  with  a  peculiar  opaque 
chalky  look,  and  either  strikingly  white  or  tinged  slightly 
with  yellow.  It  is  often  associated  with  other  degenera- 
tive changes  within  the  eye,  and  occurs  conjointly  with 
bony  formations  on  the  choroid,  and  secondary  detach- 
ments of  the  retina. 

Treatmen  t. — Secondary  cataracts,  as  a  rule,  are  best  left 
alone.  In  the  majority  of  cases,  the  eye,  when  the  cata- 
ract is  complete,  is  blind,  and  the  extraction  of  the  lens 
would  give  no  improvement  of  sight.  Even  in  the  most 
favourable  instances,  where  there  is  some  perception  of 
light,  and  a  moderately  active  pupil,  the  fundus  of  the 
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eye  is  -usually  so  unsound  that  it  is  always  doubtful 
whether  the  slight  chance  of  benefit  is  sufficient  to  justify 
the  risk  of  an  operation.  Certainly  when  the  patient  has 
one  eve  good,  no  operation  for  the  extraction  oi  an  opaque 
and  chalky  lens  in  the  other  should  be  performed. 

CAPSULAR  OPACITIES. 

CAPsrL.vK  Opacities  following  the  Loss  of  the 
Lens. — After  the  lens  has  been  removed,  either  by  ab- 
sorjitiou  or  extraction,  some  density  of  the  capsule  which 
has  been  left  is  very  apt  to  occur,  and  to  greatly  mar 
the  excellence  of  vision  which  the  patient  would  otherwise 
possess.  The  degree  of  oj^acity  varies  very  much,  and  is 
dependent  on  different  circumstances. 

The  simplest  form  of  opacity  of  the  capsule  is  that 
which  often  occurs  after  an  operation  for  the  removal 
of  the  lens,  especially  after  linear  or  suction  extraction. 
Its  fonnation  is  unaccompanied  with  •  any  inflammatory 
action.  Examined  with  the  oiDhthalmoscope,  a  film  of 
capsule  will  be  found  occupying  the  pupillary  space,  not 
actually  opaque,  but  with  its  transparency  sufficiently 
dulled  to  interfere  with  the  due  passage  of  the  light  to 
the  fundus  of  the  eye.  Mr.  Bowman  has  shown  that  the 
cai:)sule  may  cause  a  serious  imperfection  of  sight  ivitliout 
becoming  oj^aque,  by  assuming  a  wrinkled  and  folded 
state,  so  as  to  produce  an  unequal  refraction  of  light  in 
its  passage  through  it,  and  a  consequent  confusion  of  the 
image  on  the  retina. 

The  second  form  of  opacity  of  th  e  capsule  is  where  the 
membrane  itself  is  semi-opaque,  but  its  opacity  is  con- 
siderably increased  by  bits  of  soft  lenticular  matter 
having  become  enclosed  between  parts  of  the  anterior 
and  posterior  layers  of  the  capsule.  If  the  pupil  be 
dilated  with  atroj^ine,  the  opacity  of  the  capsule  will  be 
seen  to  vary  in  density  in  difi'erent  points  of  its  area, 
according  to  the  quantity  of  lens  matter  which  has  been 
enclosed  between  its  layers.  This  form  of  opacity  is  not 
necessarily  accompanied  with  any  inflammatory  action. 

The  third  form  of  opa,city  of  the  capside  is  always  asso- 
ciated with  iritis.  Lymph  is  efi"used  on  the  surface  of 
the  capsule,  and  adhesions  more  or  less  extensive  between 
it  and  the  iris  close  the  pupil.  The  capsule  itself  becomes 
opaque,  and  blending  with  the  lymph  upon  its  surface 
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grows  tough,  and  almost  fibrous  in  its  structure,  losing 
all  its  natural  elasticity.  This  state  of  the  capsule  is 
very  frequently  combined  with  some  soft  opaque  lens 
substance  shut  in  between  its  layers ;  indeed,  in  many 
cases  it  is  due  to  the  irritation  which  has  been  excited 
from  some  lenticular  matter  having  been  left  behind  at 
the  time  of  the  operation  for  the  extraction  of  the  lens. 

It  is  this  form  of  membranous  opacity  which  frequently 
undergoes  after  a  lapse  of  time  a  degeneration  of  struc- 
ture :  in  some  cases  losing  the  toughness  it  at  first  ac- 
quired, it  becomes  brittle  and  friable,  allowing  a  needle 
or  a  pair  of  iris  forceps  to  pass  through  it  like  tinder ; 
or  it  may  in  after  years  become  the  seat  of  earthy 
deposits.  The  second  form  of  capsular  opacity  I  alluded 
to,  where  a  portion  of  lenticular  matter  is  enclosed  be- 
tween the  layers  of  the  capsule,  is  also  liable  to  degenera- 
tive changes,  and  to  have  earthy  salts  deposited  in  the 
vestiges  of  the  lens  between  its  folds. 

Treatment  op  Capsular  Opacities.  —  In  treating 
opacities  of  the  capsule  after  the  lens  has  been  removed, 
it  may  be  taken  as  a  rule  which  should  never,  if  possible, 
be  departed  from,  that  no  operation  should  be  performed 
so  long  as  the  eye  is  red  or  irritable. 

Needle  Operation  for  Opaque  Gafsido. — A  single  needle 
is  usually  sufficient  to  tear  an  opening  through  the  semi- 
opaque  or  wrinkled  capsule  which  is  often  found  after  an 
ordinary  operation  for  cataract,  but  two  needles  should 
be  in  readiness  in  case  a  second  is  required. 

Before  commencing  the  operation  the  pupil  should  be 
fully  dilated  with  atropine.  The  needle  should  penetrate 
the  cornea  obliquely  about  one  or  one  and  a  half  lines 
from  its  circumference,  and  passing  across  the  pupil  to 
the  opposite  side,  it  should  puncture  the  capsule  close  to 
the  iris,  and,  by  then  slightly  depressing  the  hand,  the 
needle  is  made  to  dip  a  little  into  the  vitreous,  and  to  cut 
its  way  through  the  capsule.  In  some  eyes  one  or  two 
dips  of  the  needle  will  suffice  to  make  a  clear  opening  in 
the  capsule,  whilst  in  other  cases  they  have  to  be  re- 
peated many  times. 

Occasionally  it  happens  that  after  the  needle  has  made 
an  opening  through  the  capsule,  an  adherent  film  remains 
stretching  across  the  pupil,  which  a  single  needle  fails  to 
divide.  A  second  needle  should  then  be  used,  after  the 
manner  first  recommended  by  Mr.  Bowman.    It  should 
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be  introduced  by  the  other  hand  thi-oncfli  the  cornea  at 
a  point  nearly  opposite  to  the  first;  and  passing  its 
point  heliind  the  band,  whilst  that  of  the  first  needle  re- 
mains in  front  of  it,  so  that  their  points  cross,  the  one 
needle  is  made  to  revolve  a  few  turns  over  the  other, 
until  the  band  of  capsule  is  torn ;  or  if  this  does  not 
readily  follow,  the  two  needles  may  be  then  slightly  but 
slowly  separated  ;  a  proceeding  which  will  seldom  fail  in 
breaking  it  through. 

lu  cases  where  there  is  some  leus  matter  enclosed  be- 
tween the  anterior  and  posterior  layers  of  the  capsule,  a 
needle  operation  such  as  has  been  already  described  will 
generally  be  sufdcient.  The  breaking-up  of  the  capsule 
will  expose  the  particles  of  lens  matter  to  the  action  of 
the  aqueoxis,  and  they  will  usually  be  quickly  absorbed. 

When  there  has  been  iritis,  and  the  pujoil  is  closed  with 
a  dense  membrane,  a  new  pupil  may  be  formed  and  the 
capsule  torn  through  with  two  needles  ;  hwt  this  will  not 
always  sufiice,  as  iritis  will  often  follow  the  operation  and 
the  pupil  will  again  become  closed.  It  is  generally  neces- 
sary, after  the  capsule  has  been  torn  through,  to  remove 
a  portion  of  the  iris  and  make  a  false  pupil.  ' 

To  use  two  Needles  to  tear  tltrovgh  the  Opnque  Gafmle 
find  open  out  the  dosed  Piipil. — One  needle  is  to  be 
introduced  throiigh  one  side  of  the  cornea,  and  be  passed 
into  the  centre  of  the  capsule  upon  which  the  pupil  is 
contracted  and  adherent.  The  second  needle  is  to  pene- 
trate the  opposite  side  of  the  cornea,  and  to  be  inserted 
also  into  the  capsule  close  to  the  first.  The  points  of  the 
two  needles  are  now  to  be  dipped  downwards  a  little  into 
the  vitreous,  and  to  be  drawn  slowly  in  opposite  direc- 
tions, so  as  to  tear  through  the  capsule,  and  at  the  same 
time  to  pull  open  the  pupil.  Having  done  this,  the 
needles  are  to  be  withdrawn,  and  according  to  the  size  of 
the  pupil  which  has  been  formed  must  depend  the  neces- 
sity of  making  an  artificial  pupil  by  removing  a  piece  of 
the  ins.  If  the  new  pupil  does  not  open  out  sufEciently, 
it  wiU  be  well  at  once  to  make  an  o])ening  in  the  cornea 
with  a  broad  needle,  and  with  a  Tyrrell's  hook  (fig.  18, 
p.  95)  to  draw  out  a  piece  of  the  iris  and  cut  it  off. 

The  most  difiicult  cases,  however,  of  all  to  treat  are 
those  in  icMch  there  is  apiece  of  tough  milky-iohite  loohing 
lens  capsule  ocrvpying  the  pupillary  area,  and  to  ivhich 
the  iris  is  adherent  at  points.  The  normal  elasticity 
of  such  a  portion  of  capsule  has  been  lost,  and  oftentimes 
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some  of  the  earthy  salts  are  found  to  be  incorporated 
with  it,  or  with  the  remains  of  the  Uttle  lenticular  matter 
which  has  been  enclosed  between  its  layers. 
Fig.  45.       A  needle  operation  here  would  do  no  good. 

There  are  two  modes  of  dealing  with 
such  cases : — 

1.  Having  fully  dilated  the  pupil  with 
atropine,  detach  the  opaque  capsule  from  its 
adhesions  to  the  iris  by  a  fine  needle  intro- 
duced through  the  cornea.  This  being  done, 
the  fine  needle  is  to  be  withdrawn  and  the 
opening  it  has  made  is  to  be  enlarged  with  a 
broad  needle  to  allow  of  the  introduction 
within  the  anterior  chamber  of  the  cauular 
forceps  (fig.  45),  with  which  the  piece  of 
capsule  is  to  be  seized  and  drawn  out  of  the 
eye.  If,  on  drawing  out  the  opaque  capsule 
through  the  apei-ture  in  the  cornea,  a  ]>oint 
of  it  is  found  still  adherent  to  the  iris,  that 
which  has  been  withdrawn  should  be  snipped 
off  with  a  pair  of  scissors,  but  no  attempt 
should  be  made  to  detach  it  by  force.  This 
operation  is  a  venj  hazardous  one,  though  the 
result,  when  success  follows,  is  very  brilliant. 
The  great  danger  consists  in  the  dragging 
upon  the  iris  and  the  cUiary  processes.  I 
have  occasionally  seen  suppuration  of  the 
globe  follow  this  operation. 

2.  The  second  plan  which  may  be  adopted, 
and  in  many  cases  it  a  very  safe  and  efficient 
one,  is  first  to  make  an  iridectomy  of  a 
moderate  size,  selecting  that  part  of  the  iris 
which  is  either  free,  or  has  the  least  adhe- 
sions to  the  capsule  in  the  ]nipillary  space. 
A  piece  of  opaque  capsule  will  be  then  seen 
occupying  the  greater  part  of  the  area  of 

the  new  pupil.  Throiigh  the  wound  in  the  cornea  the 
blades  of  a  pair  of  fine  iris  scissors  may  be  introduced, 
and  passing  one  blade  in  front  of  the  opaque  capsule, 
and  the  other  behincl  it,  with  three  clips  a  triangular  piece 
may  be  cut  out,  which  may  be  lifted  away  by  a  pair  of 
forceps.  A  _  clear  space  may  thus  be  made  for  the  free 
passage  of  light  into  the  eye  with  far  less  danger  than 
by  forcibly  removing  the  opaque  capsule  entire. 

After  all  operations  for  capsular  opacities,  the  eye 
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should  be  kept  for  at  least  three  or  four  days  with  the 
pupil  fully  dilated  with  atropine. 

DISLOCATIONS  OP  THE  LENS. 

Dislocation  of  the  Lens  into  the  Anterior  Ciiambek 
may  be  either  congenital,  or  the  result  of  an  injury  such 
as  a  blow  on  the  eye,  or  on  the  head  in  the  vicinity  of  the 
eye.  Occasionally  it  is  caused  by  excessive  retching  or 
coughing,  but  in  such  cases  it  will  generally  be  found  on 
inquiry  that  the  eyes  were  unsound,  and  predisposed  to 
this  accident. 

Symptoms. — A  transparent  lens  lying  in  its  capsule  in 
the  anterior  chamber  presents  a  peculiar  and  charac- 
teristic appearance.  It  looks  hke  a  large  drop  of  oil 
lying  at  the  back  of  the  cornea,  the  margin  of  the  lens 
exhibiting  a  brilliant  yellow  reflex.  The  iris  is  pushed 
backwards,  and  the  anterior  chamber  is  thus  greatly 
deepened.  The  pupil  is  always  more  or  less  dilated  in 
propoilion  to  the  amount  of  pressure  the  lens  exerts 
ujjon  the  iris.  The  lens  in  this  abnormal  position  acts  as 
a  foreign  body.  It  is  productive  of  great  irritation,  and 
of  severe  pain.  The  inflammation  which  so  frequently 
follows  this  accident  may  be  partially  due  to  other  parts 
of  the  eye  having  sufi'ered  from  the  primary  injury ;  but 
much  must  also  be  attributed  to  the  pressure  of  the  lens 
on  the  iris. 

The  pain  which  accompanies  this  displacement  of  the 
lens  is  usually  severe  and  neuralgic  in  character,  often- 
times more  intense  than  the  state  of  the  eye  would  lead 
us  to  anticipate ;  but  the  pressure  on  the  iris,  and  conse- 
quently on  the  ciliary  nerves,  is  sufiicient  to  account  for 
its  severity. 

Treatment  of  Dislocation  of  the  Lens  info  the  Anterior 
Chamber. — If  the  lens  is  giving  rise  to  irritation,  it  should 
undoiibtedly  be  removed,  and  as  soon  as  possible :  the 
irritation  will  probably  continue  and  increase  if  it  is 
allowed  to  remain  in  its  abnormal  position.  But  if  the 
lens,  although  lying  in  the  anterior  chamber,  is  not  acting 
as  an  irritant,  and  the  eye,  when  seen  by  the  surgeon,  is 
perfectly  quiet  and  free  from  undue  vascularity,  what 
course  should  be  pursued?  To  answer  this  question,  it 
is  necessary  first  to  consider  what  ai-e  the  present,  and 
what  are  likely  to  be  the  ultimate  effects  of  such  an 
accident.    There  are  two  results  which  generally  follow 
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the  long-continued  presence  of  the  lens  in  the  anterior 
chamber— viz.,  paralysis  and  atrophy  of  the  iris  ;  both  of 
these  are  due  to  the  one  cause,  pressure  of  the  lens  on  the 
iris.  They  are  not  the  ioimediate  results  of  a  dislocated 
lens,  but  they  are  the  sequences  of  the  prolonged  pres- 
s\ire  which  is  kept  up  by  the  lens  against  the  iris,  when 
it  has  been  allowed  to  remain  for  many  months  or  years 
in  contact  with  it.  Now  although  the  eye  when  first 
seen  may  be  quiet  and  free  from  all  vascular  excitement, 
yet  it  is  impossible  to  say  how  long  this  quiescent  state 
may  last.  An  outbreak  of  acute  intlammation  may  occur 
at  any  time  without  any  special  assignable  cause  beyond 
the  aijuormal  pressure  of  the  lens  on  the  iris.  Again, 
the  presence  of  the  lens  in  the  anterior  chamber  is  very 
apt  to  give  rise  to  a  glaucomatous  state,  under  which 
the  tension  of  the  globe  becomes  suddenly  inci-eased,  and 
tlie  pain  very  severe.  This  condition  is  always  one  of 
peculiar  danger  to  the  eye,  and  calls  at  once  for  active 
treatment. 

Considering  then  the  many  casualties  which  may  hap- 
pen to  an  eye  with  a  dislocated  lens  lying  in  its  anterior 
chamber,  I  believe  it  is  advisable  in  all  cases  to  remove  it. 

In  children  a  suction  operation  or  a  linear  extraction 
may  be  performed.  It  is  generally  judicious  in  such  cases 
to  complete  the  extraction  of  the  lens  in  one  sitting,  rather 
than  to  divide  it  into  two  stages,  with  an  interval  of  some 
days  between  them,  as  in  the  ordinary  mode  of  j^erforming 
suction  and  linear  operations. 

If  the  patient  be  an  adult,  or  a  person  advanced  in 
years,  the  dislocated  lens  should  be  removed  by  a  traction 
operation,  or  by  Graefe's  linear  extraction.  Having 
made  the  section  in  the  corneo-sclerotic  junction,  either 
with  a  large  keratome  or  with  Graefe's  cataract  knife,  and 
if  possil)le  excised  a  portion  of  the  iris,  the  lens  should 
be  taken  away  in  its  capsule,  with  the  aid  of  one  of  the 
traction  instruments,  page  138,  or  with  the  skeleton  spoon, 
fig.  41,  page  141,  or  with  a  sharp  hook  which  may  be  made 
to  seize  hold  of  it  and  draw  it  from  the  eye.  During  the 
operation  an  escape  of  vitreous  will  probably  occur,  as  the 
suspensory  ligament  must  have  been  torn  to  allow  of  the 
lens  being  dislocated,  and  this  could  hardly  have  been 
accomplished  withoiit  at  the  same  time  some  rupture 
of  the  hyaloid  membrane. 

Dislocation  of  tue  Lens  into  the  Vitreous.— This 
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accident  may  occur  either  with  or  without  rupture  of  the 
external  coats  of  the  eye. 

The  lens  is  usually  dislocated  enclosed  in  its  capsule, 
which  may  be  either  entire  or  partially  lacerated.  If  the 
capsule  has  been  torn,  the  lens  will  soon  become  cata- 
ractous ;  but  even  if  it  is  entire,  the  lens  generally  after 
some  months  becomes  opaque,  on  account  of  its  due 
nutrition  being  interfered  with. 

If  the  ditilocatiou  has  been  complete,  the  iris,  having 
lost  the  supjDort  of  the  lens,  will  fall  slightly  backwards 
towards  the  vitreous,  and  thus  increase  the  depth  of  the 
anterior  chamber.  The  iris  will  also  generally  be  found 
tremulous,  its  whole  surface  vibrating  with  the  move- 
ments of  the  eye. 

If,  however,  the  dislocation  has  not  been  quite  complete, 
but,  as  is  usually  the  case,  some  shreds  of  the  suspensory 
ligament  still  connect  the  leus  in  its  capsule  with  the 
upper  region  of  the  globe,  then  the  lower  surface  of  the 
iris  against  which  the  lens  presses  will  be  bulged  towards 
the  cornea,  whilst  the  plane  of  the  upper  part  will  be 
unaltered.  When  the  lens  is  thus  suspended,  it  may  be 
sometimes  seen  l»y  the  unaided  eye,  but  always  by  focal 
illumination,  hanging  by  tilmy  shreds  from  the  upper 
surface  of  the  globe,  and  swaying  to  and  fro  with  the 
motions  of  the  eye. 

State  of  the  Piqjil. — There  is  always  more  or  less  dilata- 
tion of  the  pupil.  This  is  probably  chiefly  due  in  most 
cases  to  the  injury  which  the  ciliary  nerves  have  sustained 
in  the  accident,  although  it  may  also  be  partly  accounted 
for  l)y  the  pressure  which  the  displaced  lens  often  exerts 
on  the  lower  segment  of  the  iris. 

The  general  symjdoms  are  those  of  great  irritation. 
There  is  increased  vascularity,  with  dread  of  light,  lachry- 
mation,  and  pain.  The  eye  from  the  first  effects  of  the 
injury  becomes  actively  inflamed,  but  this  state  under 
treatment  may  gradually  subside.  It  is,  however,  gene- 
rally succeeded  by  a  low  form  of  choroido-iiitis  or  choroido- 
retinitis,  which  is  kept  up  by  the  irritation  caused  by  the 
abnormal  position  of  the  lens.  In  this  stage  a  glauco- 
matous state  frequently  supervenes,  and  the  tension  of 
the  eye  becomes  greatly  increased.  With  the  increase  of 
tension  all  the  symptoms  become  aggravated ;  and  unless 
the  leus,  the  source  of  the  irritation,  is  removed,  the  loss 
of  the  eye  is  certain.  This  glaucomatous  condition  is 
liable  to  occur  in  all  the  dislocations  of  the  lens  v:ithiii 
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the  eye,  but  it  is  more  prone  to  follow  those  in  which  the 
lens  is  either  partially  or  completely  displaced  behind  the 
iris  than  when  it  is  thrown  in  front  of  that  structure. 

Treatment  of  Dislocation  of  the  Lens  into  the  Vitreous. — 
If  the  dislocation  is  complete  and  the  eye  is  free  from 
irritation,  it  should  be  left  alone,  but  the  patient  should 
be  kept  under  careful  supervision.  If,  however,  the  dis- 
placed lens  is  exciting  inflammation,  it  should  be  removed. 
This  is  best  done  by  a  traction  operation.  (See  page  137.) 
Au  opening  having  been  made  in  the  corneo-sclerotic 
junction,  the  lens  should  be  extracted  with  a  medium- 
sized  spoon.  There  is,  however,  one  difficulty  which 
besets  this  operation  when  performed  for  the  extraction 
of  a  dislocated  lens  from  the  vitreous.  It  is  often  im- 
possible to  seize  hold  of  the  iris  to  draw  it  out  of  the 
wound  preparatory  to  excising  a  portion  of  it ;  for,  having 
lost  the  support  of  the  lens,  it  will  sometimes  fall  back- 
wards and  get  so  behind  the  cut  edge  of  the  sclerotic  that 
the  forcejjs  cannot  be  made  to  grasp  it.  This  difficulty  is 
increased  by  an  escape  of  vitreous,  which  almost  inva- 
riably takes  place  immediately  on  the  withdrawal  of 
the  knife  from  the  eye,  and  is  dependent  on  a  rupture 
of  the  hyaloid  at  the  time  of  the  accident,  which  has 
allowed  the  viti-eous  to  fall  forwards.  If,  therefore,  the 
attempt  to  seize  and  draw  out  a  piece  of  iris  is  unsxiccess- 
ful,  it  is  better  at  once  to  abandon  it,  and  to  go  on  with 
the  operation,  as  the  repeated  introduction  of  the  forceps 
within  the  eye  will  cause  a  large  and  imnecessary  amount 
of  vitreous  to  be  lost. 

Dislocation  of  the  Lexs  beneath  the  Conjunctiva 
can  only  occur  in  cases  where  the  sclerotic  has  been  rup- 
tured, whilst  the  conjunctiva  over  the  rent  has  remained 
entire.  The  lens,  separated  by  the  violence  of  the  injury 
from  its  ciliary  attachment,  is  forced  out  of  the  eye 
through  the  wound,  and,  as  the  conjunctiva  has  not  been 
lacerated,  it  will  be  seen  lying  beneath  it.  The  disloca- 
tion is  almost  invariably  upwards,  or  upwards  and  in- 
wards, as  it  is  in  the  upper  region  of  the  eye,  between 
the  insertion  of  the  recti  muscles  and  the  margin  of  the 
cornea,  that  the  split  of  the  sclerotic  coat  most  frequently 
occurs. 

Symptoms— The  lens  will  be  seen  lying  beneath  the 
conjunctiva,  forming  a  small  roundish,  semi-transparent 
swelling.    If  the  anterior  chamber  is  clear,  the  altered 
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shape  of  the  pitpil,  probably  also  the  tremulous  state  of 
the  iris,  and  the  presence  of  a  subconjunctival  tumour, 
will  be  sufficient  evidence  of  the  natui-e  of  the  accident. 
The  lens  is  nearly  always  dislocated  enclosed  in  its  cap- 
sule; but  owing  to  the  I'ough  manner  in  which,  it  is 
squeezed  through  the  aperture  in  the  sclerotic,  the  capsule 
is  often  lacerated,  and  the  lenticular  matter  frequently 
somewhat  comminuted. 

Treatmeut. — AVhen  the  lens  is  seen  lying  beneath  the 
conjunctiva,  it  should  be  removed  ;  and  this  may  be  done 
by  making  a  small  incision  through  the  conjunctiva  either 
with  a  cataract  knife  or  with  a  pair  of  line  scissors,  and 
then,  if  the  lens  is  entire  in  its  capsule,  by  at  once  lifting 
it  out ;  or  if  its  capsule  has  been  broken  and  its  substance 
comminuted,  carefully  taking  it  away  piecemeal  with  a 
small  scoop,  paying  special  regard  that  fragments  of  it 
are  not  left  between  the  lips  of  the  wound  in  the  sclerotic 
to  interfere  with  its  primary  union.  The  lids  should  be 
then  closed,  and  a  cotton-wool  compress  with  a  light 
bandage  be  applied  to  the  eye. 

It  will  be  well,  as  a  precautionary  measure,  to  applj'' 
two  or  three  leeches  to  the  temple,  and  for  a  few  days 
to  keep  the  patient  on  a  slightly  antiphlogistic  re- 
gimen. 

Partial  Dislocations  of  the  Lens  may  occur  from 
blows  on  the  eye  or  the  side  of  the  head,  when  a  portion 
only  of  the  susi^ensory  ligament  is  detached,  and  conse- 
quently a  limited  or  only  partial  displacement  of  the  lens 
ensues. 

1.  The  lens  may  be  dislocated  either  partially  upwards 
or  partially  downwards,  and  in  either  position  it  may  con- 
tinue permanently  fixed.  Occasionally  the  lens  is  found 
to  be  slightly  tilted  without  any  absolute  displacement ; 
one  mai'giu  is  pressed  forwards  against  the  iris,  whilst  the 
other  is  forced  back  into  the  vitreous. 

2.  The  suspensory  ligament  may  have  been  torn  or 
partially  detached  at  one  part  of  its  circumference :  and 
although  no  immediate  displacement  of  the  lens  may  have 
followed,  yet,  owing  to  this  loosening  or  partial  detach- 
ment of  its  ligament,  it  may  have  become  what  is  called 
a  moveable  or  swinging  lens,  swaying  backwards  and  for- 
wards with  the  movements  of  the  head  or  the  eye.  In 
certain  postures  of  the  head,  as  in  looking  downwards  or 
in  stooping  forwards,  a  partial  dislocation  of  the  lens 
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through  the  pupil  may  take  place ;  whilst  with  the  head 
erect,  as  in  looking  directly  forwards  or  upwards,  the 
lens  may  sink  back  behind  the  pupil  to  apparently  its 
normal  position.  Independently  of  the  intraocular 
symptoms  which  such  a  swinging  lens  is  liable  to  excite, 
a  serious  defect  in  vision  will  be  produced  by  the  frequent 
changes  in  the  position  of  the  lens,  such  as  to  render  the 
eye  not  only  comparatively  useless,  but  a  source  of  very 
considerable  annoyance  and  even  of  danger  to  the  patient, 
by  causing  him  to  misjudge  and  confuse  objects  with 
which  he  may  come  in  contact  in  his  daily  work. 

Gmeral  Sijinptoms. — Partial  displacements  of  the  lens 
are  generally  accompanied  by  grave  symptoms.  The  blow 
required  to  produce  such  an  injury  must  be  one  of  con- 
siderable force,  and  the  mere  laceration  of  the  suspen- 
sory ligament,  irrespective  of  the  irritation  to  which 
the  malposition  of  the  lens  may  give  rise,  is  sufficient 
to  place  the  eye  for  a  time  in  some  danger.  But  when 
all  the  first  symptoms  which  may  be  attributed  to  the 
blow  have  passed  away,  there  often  remain  severe  neu- 
ralgic pains  in  the  eye  and  around  the  orbit,  which  in 
some  instances  are  persistent,  though  vai7ing  in  intensity, 
whilst  in  other  cases  they  are  recui-rent,  with  intervals  of 
perfect  ease.    The  sight  is  always  materially  affected,  as 


Fig.  46. 


The  wooilcut  represents  a  partial  dislocation  of  the  lens. 
In  the  patient  from  whom  this  drawing  was  taken  the  lens 
was  displaced  outwards,  and  a  little  tilted,  so  as  to  present 
its  inner  edge  slightly  forwards.  It  was  already  very 
cloudy,  and  was  rapidly  heeoming  cataractnus.  With  the 
movements  of  the  head  the  leus  was  seen  to  vibrate. 

in  proportion  to  the  tilting  forwards  of  the  lens  the 
patient  becomes  myopic.    The  lens  may  coiitiuue  trans- 
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parent  for  a  long  time  after  the  injury,  but  the  general 
rule  is  for  it  sooner  or  later  to  become  cataractous. 

The  most  alarming  condition  which  a  partially  dis- 
placed lens  is  likely  to  produce  is  a  state  of  glaucoma, 
which  may  come  on  at  any  2:)eriod  after  the  accident.  In 
8uch  cases  the  glaucomatous  symptoms  are  generally  more 
or  less  recurrent;  for  the  increased  tension  of  the  eye, 
being  dependent  on  pressure  on  the  back  of  the  iris,  is 
produced  whenever  the  lens  falls  forwards  against  that 
structure,  and  gradually  subsides  when  this  pressure 
is  removed  by  a  change  of  the  position  of  the  lens.  A 
frequent  repetition  of  this  glaucomatous  condition  will, 
hoAvever,  speedily  induce  such  changes,  that  unless  means 
are  adopted  to  arrest  it,  total  loss  of  sight  must  in  the 
end  be  the  result. 

Treatment  of  Partial  Dlsitlaeements  of  the  Lens. — If  the 
lens  is  j^artially  dislocated  and  fixed,  and  the  eye  is  quiet, 
it  may  be  satisfactorily  treated  by  Wecker's*  plan  of 
performing  an  iridodesis,  so  as  to  draw  the  iris  over  the 
edge  of  the  displaced  lens,  and  thus  make  the  new 
pupil  correspond  to  the  space  in  which  the  lens  is  wanting. 
The  patient  aftci'wards  will,  of  course,  recj^uire  cataract 
glasses  for  near  and  distant  vision. 

If  the  lens  from  partial  detachment  of  its  suspensory 
ligament  is  a  swinging  or  moveable  one,  and  is  causing 
personal  inconvenience  from  frequently  dropping  partially 
through  the  pupil,  and  thus  producing  a  confusion  of  the 
patient's  vision,  even  though  there  is  no  pain,  its  extraction 
should  be  advised. 

If  glaucomatous  symptoms  come  on,  the  removal  of  the 
lens  becomes  an  absolute  necessity  for  the  safety  of  the 
eye,  and  an  operation  for  its  extraction  should  be  per- 
formed with  as  little  delay  as  possible. 

The  choice  of  the  operation  for  the  removal  of  the  lens 
in  these  cases  lies  between  the  ordinary  extraction  with  a 
large  corneal  flap,  the  modified  linear  extraction,  and 
the  traction  operation.  In  either  operation  a  certain 
amount  of  viti-eous  must  be  lost,  as  with  the  rupture  of 
the  suspensory  ligament,  the  hyaloid  is  certain  to  have 
been  broken,  and  a  portion  of  the  vitreous  will  necessarily 
escape  either  immediately  before  or  else  directly  follow- 
ing the  exit  of  the  lens  from  the  eye.  In  all  cases  in 
which  a  glaucomatous  state  has  followed  a  displacement 


*  Wecker,  Maladies  des  Yeux,  2nd  edition,  p.  477. 
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of  tlie  lens,  the  traction  operation  should  be  perfoi-med, 
as  the  excision  of  a  portion  of  the  iris  will  help  to  re- 
store the  eye  to  its  normal  tension.  But,  in  addition 
to  this,  the  lens  will  be  removed  through  a  comparatively 
small  opening,  and  the  risk  of  posterior  haemorrhage, 
which  is  always  great  when  the  ordinary  flap  extraction 
is  jjerformed  on  glaucomatous  eyes,  will  be  thus  pre- 
vented. 


CHAPTER  V. 

DISEASES  01"  THE  KETINA,  CHOROID,  AND  OPTIC  NERVE. 

Hyper.'Emia  of  the  Retina. — In  estimating  the  degi-ee 
of  vascularity  of  the  retina,  the  fundus  of  the  diseased 
eye  should  be  compared  with  that  of  the  sound  one,  as 
fulness  of  the  vessels,  if  equally  present  in  both  eyes, 
would  clearly  not  account  for  a  S])ecial  defect  in  one  of 
them.  Hypereemia  may  be  caused  by  overworking  the 
eyes,  and  especially  if  they  are  hypermetropic,  or  myopic ; 
or  it  may  come  on  from  repeated  exposure  to  bright 
lights ;  or  it  may  be  associated  with  inflammation  of  any 
part  of  the  eye.  The  fundus  looks  too  red,  and  the  optic 
nerve  has  a  decidedly  pinkish  aspect.  The  patient  com- 
plains of  occasional  flashes  of  light,  and  an  inability  to 
continue  his  accustomed  work  for  any  length  of  time,  from 
a  sense  of  fatigue  and  heat  in  the  eyes.  I  have  seen  this 
condition  of  the  eyes  in  seamstresses,  bootbinders,  en- 
gravers, and  amongst  the  Spitalfields  weavers,  who  are 
often  engaged  for  many  hours  at  close  work  with  an  in- 
sufficient light.  It  is  occasionally  associated  with  hyper- 
a3sthesia,  or  undiie  sensibility  of  the  retina.  The  eye  is 
thus  rendered  intolerant  of  bright  light,  and  frequently 
during  the  day  the  lids  are  spasmodically  closed  from 
sudden  gushes  oi  hot  tears  accompanied  with  a  sense  of 
grittiness  and  increased  photophobia.  These  paroxysms 
usually  last  only  two  or  three  minutes,  when  the  eyes 
return  to  the  condition  they  were  in  before. 

A  more  serious  form  of  hypcrsemia  is  a  passive  venous 
congestion  due  to  some  impediment  in  the  return  flow  of 
blood.  It  is  seen  in  impairments  of  sight  due  to  the 
presence  of  tumours  within  the  orbit  or  the  skull,  or  to 
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some  local  congestion  of  the  brain.  It  occm-s  in  cases  of 
acute  amaurosis  dependent  on  suppressed  menstruation, 
and  it  will  be  also  found  in  all  glaucomatous  affections. 

Treatment. — For  the  first-mentioned  form  of  hyperasmia 
of  the  retina,  rest  of  the  eyes  is  imperative.  The  patient 
should  abstain  from  all  work  which  requires  close  appli- 
cation of  the  eyes  or  a  stooping  position  of  the  head,  and 
he  should  wear  blue  glasses  when  exposed  to  any  glare 
of  artificial  light.  One  or  two  leeches  applied  to  the 
temple,  and  repeated  at  intei-vals  of  two  or  three  days,  are 
often  of  service ;  and  mild  counter-irritation  behind  the 
ears,  or  to  the  temple,  by  the  repeated  application  of  small 
blisters  or  a  stimulating  liniment,  will  occasionally  do 
good.  As  the  congestion  is  often  due  to  some  impairment 
of  the  sympathetic  nerve,  which  from  such  cause  fails  to 
exert  its  proper  influence  in  maintaining  a  due  tonicity  of 
the  vessels,  prej^arations  of  iron,  the  mineral  acids,  and 
bark  are  frequently  of  the  greatest  benefit.  As  a  locd,l 
application,  the  cold  douche  is  the  best.  It  should  be 
applied  to  the  eyes  with  the  lids  closed. 

For  the  second  form  of  hyperaimia,  the  treatment  must 
necessarily  be  very  unsatisfactory.  When  there  is  reason- 
able evidence  to  suppose  that  it  is  caused  by  a  tumour 
within  the  skull,  medicine  can  do  little  if  any  good.  The 
iodide  or  bi-omide  of  potassium,  singly  or  combined,  may 
be  tried  ;  but  my  own  experience  is  that  they  are  seldom 
of  any  benefit. 

Retinitis,  or  In-plammation  of  the  Retina,  generally 
arises  from  some  constitutional  cause,  as  syphilis,  or 
disease  of  the  kidneys ;  but  it  may  also  be  produced  by 
over-use  of  the  eyes  before  strong  lights.  It  may  occur 
as  a  secondary  affection  from  obstruction  to  the  retinal 
circulation,  from  orbital  tumours,  or  from  embolism,  or 
from  an  extension  of  an  inflarmmation  of  the  neighbour- 
ing structures.  So  intimately  associated  are  the  retina 
and  choroid  in  health,  that  it  is  difficult  for  one  to  be 
affected  by  disease  without  the  other  also  participating. 
In  speaking  therefore  of  the  diseases  of  the  retina,  it 
must  not  be  inferred  that  the  retina  only  is  affected,  but 
that  it  is  the  structure  primarily  involved,  and  the  seat  of 
the  principal  morbid  changes.  As  in  iritis,  I  will  first 
describe  the  general  symptoms  of  retinitis,  and  then  briefly 
refer  to  the  special  peculiarities  which  mark  the  various 
forms  of  this  disease. 
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General  Symjjtoms. — The  patient  complains  that  he  sees 
surrounding  ohjects  darkly,  as  though  he  were  looking 
through  a  mist.  He  has  to  examine  closely  whatever  he 
wishes  to  see  correctly,  and  to  use  a  strong  light ;  in  fact, 
from  the  dulled  sensibility  of  the  retina  a  deep  impres- 
sion is  required.  As  the  disease  progresses,  the  field  of 
vision  becomes  contracted,  or  portions  of  it  ai'e  lost ;  and 
the  darkness  steadily  increases  until  iiltimately  the  eye 
is  blind.  The  defect  of  sight  is  influenced  by  the  part  of 
the  retina  which  is  chiefly  affected ;  when  the  peripheral 
portions  are  first  attacked,  the  field  of  vision  is  con- 
tracted, but  the  impairment  of  sight  is  much  less  than 
when  the  region  of  the  yellow  spot  is  invaded  by  the 
disease.  The  external  appearance  of  the  eye  is  un- 
changed, there  is  nothing  about  it  to  strike  the  ordinary 
obsei"ver ;  it  is  only  by  the  ojDhthalmoscope  that  the  symp- 
toms coinplained  of  by  the  patient  can  be  explained. 

Examined  ivith  the  ophthalvioscope,  there  is  seen  a 
change  in  the  transparency  of  the  retma,  which  is  slightly 
turbid  or  milky,  fi-om  a  delicate  film  of  exudation  on  its 
surface.  There  is  usually  some  swelling  of  the  optic  disc, 
its  outline  is  indistinct,  and  looks  blended  with  the  sur- 
rounding parts.  The  veins  are  generally  more  or  less 
distended  and  sometimes  tortuous,  and  parts  of  them  are 
here  and  there  rendered  less  distinct,  on  account  of  the 
film  which  covers  them.  There  may  be  extravasations  of 
Ijlood,  or  inflammator}^  exudation  into  the  retinal  tissue, 
which  will  api^ear  as  greyish-white  sj^ots. 

The  jyrognosis  of  retinitis,  except  when  it  proceeds  from 
syphihs,  is  generally  unfavoiirable.  The  prospect  of 
recovery  is  diminished  in  proportion  to  the  extent  of  the 
hjemorrhages,  and  the  amount  of  the  inflammatory  exu- 
dations. Nerve  structure  once  destroyed  is  never  re- 
placed. It  is  only  therefore  when  the  exudations  have 
been  chiefly  confined  to  the  connective  tissue  of  the  retina 
that  a  favourable  result  will  follow.  \Vhen  there  has 
been  neither  htemon-hage  nor  isolated  grey  spots  of 
exudation,  the  eye  may  recover  with  fair  sight.  Eetinitis 
may  terminate  in  blindness  from  atrophy  of  the  retina, 
or  by  its  detachment  from  the  choroid. 

Treatment. — For  that  form  of  retinitis  which  is  appa- 
rently unconnected  either  with  syphilis  or  disease  of  the 
kidney  small  alterative  doses  of  the  hydrarg.  perchlorid. 
(F.  89)  may  be  given  two  or  three  times  a  day;  or  the 
iodide  or  bromide  of  potassium  (F.  80,  88),  may  be  pre- 
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scribed,  and  at  the  same  time  slight  counter-irritation 
may  be  kept  up  by  rubbing  into  the  temple  every  night  a 
little  of  the  unguent,  hydrarg.  iodidirubri.  (F.  117).  The 
eyes  should  be  allowed  absolute  rest,  and  this  can  be 
obtained  by  the  patient  abstaining  from  all  close  work, 
and  by  wearing  spectacles  with  glasses  of  a  rather  dark 
cobalt  blue.  If  the  retinitis  can  be  traced  to  overwork, 
or  has  come  on  after  fever  or  any  severe  illness,  tonics 
of  quinine,  iron,  or  cinchona  with  the  mineral  acids  should 
be  ordered,  with  rest  to  the  eyes,  and,  if  possible,  change 
of  air. 

Eetinitis  Albuminurica — Nephritic  Retinitis. — This 
form  of  retinitis  has  received  the  name  of  "  albuminurica," 
from  being  frequently  associated  with  renal  disease,  when 
the  urine  is  charged  with  albumen.  It  usually  occiirs 
in  i^atients  who  have  Bright's  disease  of  the  kidney,  and, 
consequent  on  it,  an  hypertrophy  of  the  left  ventricle  of 
the  heart. 

Symptoms. — There  are  two  forms  in  which  this  nephritic 
retinitis  may  occur.  1.  It  may  gradually  develop  itself 
with  the  advance  of  the  kidney  disease.  For  a  long  time 
the  jDatient  may  have  complained  of  a  general  mistiness, 
everything  appearing  as  if  through  a  veil ;  or  the  im- 
pairment of  vision  may  have  been  confined  to  one  jjortion 
of  the  field,  when  suddenly  the  sight  is  discovered  to  be 
markedly  worse.  The  whole  field  may  be  thus  affected, 
so  that  the  eye  is  almost  dark  ;  or  the  blindness  may  be 
partial.  This  sudden  loss  of  sight  is  probably  due  to 
retinal  hasmorrhage,  and  is  in  proportion  to  the  number, 
size,  and  locality  of  the  blood-clots. 

2.  The  second  form  of  nei^hritic  retinitis  is  dependent 
on  uraemia,  and  occurs  in  the  later  stages  of  kidney  dis- 
ease, associated  with  suppression  of  urine,  delirium,  and 
convulsions.  The  loss  of  sight  is  very  rapid  and  some- 
times permanent.  If  no  organic  changes  have  taken 
place  in  the  retina  from  hasmorrhage  diiring  the  attack  of 
uremic  poisoning,  the  patient  may  gradually  regain  much 
of  his  sight  after  the  kidneys  have  resumed  their  func- 
tions ;  but  the  prognosis  is  always  unfavourable. 

OjMhahnoscopic  Appearances.  —  The  optic  nerve  is 
slightly  swollen  and  oedematous,  with  its  margin  indis- 
tinct and  blurred  into  the  surrounding  cloudy  retina. 
Around  the  disc  the  retina  looks  of  a  greyish-white,  and 
:  the  vessels  as  they  pass  to  and  from  the  optic  nerve  are 
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in  parts  obscured  by  the  exudation.  At  various  points  of 
the  retina  bufF-coloured  patches  are  seen,  and  in  the 
neighbourhood  of  the  yellow  spot,  small  whitish  glistening 
bodies  appear  sprinkled.  The  retinal  veins  ai'e  distended 
and  tortuous,  and  there  are  frequently  numerous  small 
effusions  of  blood  scattered  over  the  retina.  The  htemor- 
rhage  is  always  from  the  capillaries,  and  this  no  doubt 
is  due  to  the  morbid  state  of  the  coats  of  the  vessels  in 
advanced  Bright' s  disease,  and  to  the  increased  force  by 
which  an  hypertrophied  heart  sends  the  blood  through 
them. 

Mr.  Hulke  has  had  two  opportunities  of  dissecting  eyes 
affected  with  chronic  renal  retinitis,  an  account  of  which 
he  published  in  the  "  Ophthalmic  Hospital  Reports."* 
He  found  that  there  was  : — 

"  1.  O^dematous  swelling  of  the  optic  nerve  and  retina. 

"  2.  Large  granular  corpuscles,  more  or  less  abundant, 
mostly  in  tlae  intergranule  layer. 

"  3.  Botryoidal  masses  of  colloid,  also  in  this  layer. 

"  4.  Nests  of  sclerosed  and  enlarged  ganglionic  cells,  or 
moniliformly  swollen  and  sclerosed  nei've-tibres  in  the 
ganglioTiic  and  opticus  layers. 

"  6.  HiBmorrhages  :  The  shape  of  the  patches  of  the 
extravasated  blood  being  determined  hy  the  ari'augement 
of  the  tissues  into  which  the  blood  escapes." 

It  has  been  said  that  by  the  presence  of  retinitis  albu- 
minurica,  the  surgeon  may  at  once  diagnose  with  the 
ophthalmoscope  Bright's  disease  ;  but  it  should  be  re- 
membered that  the  affection  of  the  eyes  is  usually 
secondary  to  that  of  the  kidneys  ;  and  that  it  is  only  in 
advanced  cases  of  the  disease  that  the  symptoms  are 
sufficiently  marked  to  do  moi'e  than  point  to  the  kidneys 
as  the  pi'obable  source  of  the  mischief. 

Treatment. — As  the  state  of  the  eyes  is  secondary  to, 
and  dependent  on,  the  disease  of  the  kidneys,  the  treat- 
ment must  be  constitutional,  and  those  remedies  should 
be  selected  which  are  suitable  for  the  renal  affection  from 
which  the  patient  is  suffering.  The  bowels  should  be 
made  to  act  once  daily,  the  pulv.  jalapffi  comp.,  or  some 
hydragogue  cathartic  being  given  early  in  the  morning 
when  necessary.  The  preparations  of  iron  usually  do 
good,  and  of  these  the  tinct.  ferri  perchlorid.  is  perhaps 


*  Eoyal  Loudon  Ophthalmic  Hospital  Pveports,  vol.  v.  p.  16. 
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the  most  useful.  The  object  to  be  attained  is  to  relieve 
the  kidneys  by  promoting  the  action  of  the  skin  and  the 
bowels.  Mercury  in  any  form  in  nei^hritic  retinitis 
should  be  strictly  avoided.  If  the  eye  is  painful,  a  leech 
applied  to  the  temple  will  often  give  ease,  and  it  may  be 
repeated  from  time  to  time.  The  patient  should  strictly 
rest  the  eyes,  and  protect  them  fi'om  all  eriDOSure  to 
glare  or  artificial  light,  and  for  this  purpose  he  should 
wear  spectacles  with  curved  cobalt-blue  glasses.  He 
should  also  avoid  stooping,  as  it  favours  the  How  of  blood 
to  the  eyes,  and  thus  renders  them  more  liable  to  retinal 


Retinitis  Syphilitica. — There  is  one  form  of  retinitis 
which  is  undoubtedly  due  to  syphilis.  The  history  of 
the  case  and  certain  ophthalmoscopic  appearances  mark 
its  specific  origin.  It  usually  occurs  during  the  tertiary 
period  of  syphilis,  when  nodes  form  on  the  bones,  and  the 
patient  has  pains  in  his  limbs  and  joints ;  when  in  fact 
the  constitution  has  been  thoroughly  imbued  with  the 
poison.  Mr.  Hutchinson*  has  shown  that  choroido-reti- 
nitis  may  arise  also  from  inherited  syphilis. 

Symptoms. — A  gradual  fading  of  the  sight  extending 
over  the  whole  field  of  vision.  The  pupil  is  sluggish  and 
inclined  to  be  dilated.  There  are  no  external  manifesta- 
tions to  account  for  the  great  loss  of  sight.  A  past  his- 
ioYj  may  reveal  syphilis,  or  there  may  be  local  evidences 
of  the  disease  which  will  render  a  searching  interrogation 
unnecessary. 

E.minined  tvith  the  Ophthalmoscope. — There  is  usually 
turbidity  of  the  vitreous,  and  a  diffused  greyish  haze  of 
the  retina  extending  from  around  the  optic  disc ;  whilst 
here  and  there  are  seen  buff-coloured  patches  of 
exudation.  The  absence  of  any  haimorrhagic  spots 
are  also  to  some  extent  characteristic  of  syphilitic  reti- 
nitis. 

Pure  and  uncomplicated  syphilitic  retinitis  is  a  rare 
disease  ;  it  is  usually  combined  with  exudative  choroiditis, 
and  to  the  joint  affection  of  the  retina  and  choroid  the 
term  "  syphilitic  choroido-retinitis  "  has  been  well  applied. 
See  Exudative  Choroiditis,  page  182. 

The  prognosis  of  retinitis  syphihtica  is  more  favourable 


*  Syphilitic  Diseases  of  the  Eye  and  Ear,  p.  130. 
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than  that  of  any  of  the  other  forms  of  retinitis.  When 
seen  sufficiently  early,  the  disease  will  generally  yield  to 
appropriate  treatment,  and  a  gi-eat  amelioration  of  the 
symptoms  wiU  usually  follow,  and  in  some  cases  a  com- 
plete restoration  of  sight. 

Treatment— The  iodide  of  potassium  and  the  prepara- 
tions of  mercury  are  the  drugs  to  be  relied  on  for  the 
relief  of  this  disease.  I  have  found  the  mist,  potassii  iodidi 
cum   hydrarg.  perchlorid.  (F.  87)  extremely  beneficial, 
and  have  had  patients  recover  under  its  influence  in  a 
most  marked  way.    This  mixture,  however,  is  very  apt  to 
disagree  with  the  stomach,  and  to  produce  a  feeling  of  dis- 
comfort, and,  in  many  instances,  to  bring  out  an  attack 
of  mercurial  erythema,  which  induces  the  most  intole- 
rable irritation  when  the  patient  is  warm  in  bed,  and 
obliges  him  to  desist  from  the  medicine.   It  is  most  easily 
tolerated  if  it  is  taken  about  one  or  two  hours  after  a  meal. 
"VVlien  the  progress  of  syphilitic  retinitis  is  very  rapid,  it 
is  desirable  to  get  the  patient  quickly  under  the  influence 
of  mercury,  and  this  may  be  readily  accomplished  by 
rubbing  half  a  drachm  of  the  unguent,  hydrarg.  into  the 
axilla  or  inner  side  of  the  thighs  night  and  mbrning 
until  the  gums  are  slightly  affected,  when  its  effects  may 
be  continued,  without  being  increased,  by  diminishing  the 
frequency  of  the  inunction.     If  the  patient  is  feeble, 
quinine  may  be  given  during  the  exhibition  of  the  mer- 
cury ;  but  if  not,  small  doses  of  the  iodide  of  potassium 
two  or  three  times  a  day  will  be  more   useful.  In 
some  cases  I  have  seen  very  good  results  follow  the  use 
of  Mr.  Henry  Lee's  mercurial  vapour  bath  (F.  3).  The 
patient  should  commence  his  fumigations  with  gr.  10  of 
calomel  and  continue  them  every  night,  the  surgeon  keep- 
ing a  careful  watch  that  he  does  not  become  too  much 
affected  by  them.    The  baths  should  be  discontini;ed  or 
intermitted  if  the  gums  become  spongy.    During  the  day 
the  patient  may  take  the  iodide  of  potassium  (F.  80) ;  or 
if  his  strength  is  failing  him,  he  may  be  prescribed  quinine 
or  cinchona  with  nitric  acid.    The  mercurial  baths  are 
most  eflicient  during  the  summer  months,  when  the 
skin  acts  freely,  and  when  there  is  the  least  liability  of 
the  patient  getting  chilled  after  taking  them.    I  should 
not  order  the  baths  during  the  cold  months  unless  the 
patient  was  able  to  have  them  in  his  own  bedroom,  and 
provide  himself  against  all  risks  of  exposure  either  during 
or  after  their  administration. 
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Retinal  Apoplexy. —  Betinitis  apopledica.  —  Retinal 
hajmorrhage  may  occur  from  disease  within  the  eye,  as  in 
retinitis  or  glaucoma ;  but  it  may  also  come  on  from  some 
extrinsic  cause,  and  it  is  this  form  of  intraocular  hajmor- 
rhage  we  have  now  to  consider.  . 

Sudden  hasmorrhage  from  the  rupture  of  a  retinal  or 
choroidal  vessel  may  arise  from  a  diseased  state  of  the 
heart,  or  an  atheromatous  condition  of  the  coats  of  the 
vessels  ;  or  from  embolism,  or  from  suppressed  menstrua- 
tion. It  may  happen  also  in  young  patients,  who  with- 
out any  evidence  of  disease  have  a  morbid  tendency  to 
bleed,  and  exhibit  this  predisposition  by  frequent  attacks 
of  ejnstaxis.  In  such  cases  the  liability  to  retinal 
htemorrhage  is  favoured  if  the  daily  employment  necessi- 
tates a  stooping  position  of  the  head.  A  well-marked 
example  of  this  form  of  retinal  hoemorrhage,  apparently 
due  only  to  a  peculiar  hasmorrhagic  tendency,  came  under 
my  care  at  the  hospital  in  a  young  fellow,  a3t.  IP,  who  was 
by  occupation  a  currier.  He  was  accustomed  to  work  for 
many  hours  with  his  body  bent,  and  his  head  stooping 
foi-wards.  About  eight  weeks  previously  to  my  seeing 
him  he  was  at  his  usual  employment,  and  after  his 
day's  work  went  to  bed,  feeling  quite  well ;  but  on  getting 
up  in  the  morning  he  was  so  blind  that  he  could  scarcely 
find  his  way  to  the  work  yard ;  and  in  about  two  hours 
he  was  obliged  to  return  home,  as  he  had  only  sufficient 
sight  to  guide  himself  about.  The  boy  had  suffered  from 
repeated  attacks  of  ejDistaxis,  and  only  a  week  before  he 
had  lost  a  large  quantity  of  blood  from  the  nose.  Ex- 
amined with  the  ophthalmoscope,  extensive  retinal  haemor- 
rhage was  seen  in  each  eye.  There  were  blood  clots  in 
the  vitreous  of  both  eyes,  and  in  the  left  a  ruptured 
retinal  vessel  could  be  distinctly  made  out. 

Symptoms. — Occasionally  there  are  the  premonitory 
warnings  of  a  disturbed  circulation ;  the  patient  has  at- 
tacks of  giddiness  and  dimness  of  vision  which  may  last 
from  a  few  seconds  to  a  few  minutes  ;  he  complains  of 
pain  in  his  head,  or  has  bleeding  from  the  nose  ;  but 
in  many  cases  the  retinal  haemorrhage  occurs  suddenly, 
without  any  i^revious  indication  of  existing  disease.  The 
suddenness  of  the  loss  of  sight  is  one  of  the  most  cha- 
racteristic symptoms.  The  patient  may  awake  in  the 
morning  and  find  himself  nearly  blind  with  one  or  both 
eyes  :  or  whilst  engaged  at  his  usual  occupation  a  dark 
cioud,  or  as  some  have  described  it,  a  red  ball  may  seem 
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to  appear  before  the  affected  eye,  and  to  <Tradually  increase 
in  size  until  the  vision  is  either  j^artially  or  completely 
lost.  The  impairment  of  sight  produced  by  the  htemor- 
rhage  depends  on  the  extent  of  the  effusion  and  the 
locality  in  which  it  has  taken  place.  One  large  retinal 
vessel  may  have  given  way,  and  a  single  clot  have  formed 
on  the  surface  of  the  retina ;  or  there  may  be  several 
small  ecchymoses  from  ruptured  retinal  or  choroidal 
capillaries.  When  it  is  from  a  large  retinal  vessel,  the 
bleeding  is  often  extensive,  and  the  blood  breaking 
through  the  hyaloid  membrane  will  be  extravasated  into 
the  vitreous,  or  it  may  force  its  way  backwards  throxxgh 
the  layers  of  the  retina,  and  form  a  clot  between  that 
structure  and  the  choroid.  The  blindness  may  be  com- 
plete ;  or  it  may  be  central,  so  that  the  patient  can  only 
see  on  either  side  of  the  object  he  looks  at ;  or  it  may  be 
confined  to  a  portion  of  his  field  of  vision,  according  to 
the  part  of  the  retina  pressed  on  by  the  clot. 

Ophthalmoscopic  appearances. — If  there  has  been  much 
hasmorrhage,  and  the  blood  has  been  extravasated  into 
the  vitreous,  the  fundus  may  be  so  masked  that  it  will  be 
impossible  to  make  out  any  details.  The  history  of  the 
case,  combined  with  the  detection  of  blood  in  the  vitreous, 
will,  however,  at  once  explain  the  cause  of  the  loss  of 
sight.  When  the  haemorrhage  has  been  of  less  extent,  a 
retinal  vessel  may  be  often  seen  terminating  in  a  large 
clot.  If  there  have  been  many  small  capillary  ecchy- 
moses, these  will  be  clearly  made  out  with  the  oijhthal- 
moscope.  Frequently  the  remains  of  old  blood-clots  may 
be  also  seen,  there  having  been  pi-evious  haemorrhage ;  or 
mai-kings  on  the  retina  may  indicate  the  site  which  some 
former  clots  occupied. 

The  progvosis  is  always  unfavourable,  for  although 
some  improvement  may  be  gained  by  the  absorption  of  the 
clots,  yet  as  the  exciting  cause  remains,  the  hcemorrhage 
is  very  likely  to  recur.  When  the  blood  has  been  extra- 
vasated either  into  the  vitreous,  or  formed  a  clot  between 
the  retina  and  the  choroid,  the  prospect  of  regaining  any 
sight  is  very  slight.  In  such  cases,  as  the  blood  is  slowly 
absorbed,  the  vitreous  becomes  fluid,  the  retina  detached, 
and  the  globe  soft.  The  prognosis  is  most  favourable 
when  there  is  only  one  clot,  even  though  it  be  a  large  one, 
provided  the  surrounding  retina  be  healthy,  and  there 
has  been  no  extravasation  into  the  vitreous. 

Treatment. — Inquiry  must  first  be  made  as  to  the  cause 
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of  the  retinal  hsemorrhage,  and  when  this  can  be  ascer- 
tained, the  endeavour  should  be  to  remove  it.  If  the 
hiBmorrhage  is  due  to  suppressed  menstruation,  means 
should  be  taken  to  restore  the  uterine  function.  The  mist, 
potassii  iodidi  (F.  80),  or  the  mist,  boracis  (F.  62)  is 
often  of  service ;  or,  if  there  is  much  anaemia,  the  mist, 
ferri  conip.,  or  some  other  preparation  of  iron,  should 
be  ]u-escribed.  The  regular  action  of  the  bowels  should 
be  maintained  by  the  pil.  aloes  et  myrrha3,  or  the  pil. 
aloes  Barbadensis. 

When  the  hasmorrhage  apparently  arises  from  heart 
disease,  or  a  morbid  condition  of  the  coats  of  the  vessels, 
the  medical  man  in  attendance  must  be  guided  by  the 
symptoms  which  are  present,  and  prescribe  accordingly. 
In  all  cases  of  retinal  apoplexy,  it  is  well  to  keep  up  a 
slightly  increased  action  of  the  bowels,  and  for  this  pur- 
l^ose  the  bitter  waters  of  Friedi-ichshall,  Pullna,  or  Kis- 
singen  are  very  useful.  No  local  application  will  benefit 
the  eye  ;  if  it  is  hot  or  painful,  a  fold  of  lint  wet  with  cold 
water  may  be  laid  over  it,  or  one  or  two  leeches  may 
be  applied  to  the  temple,  and  repeated  if  they  afford 
relief. 

Eetinitis  pigmentosa  has  derived  its  name  from  the 
peculiar  dejiosit  of  the  pigment  in  the  retina  which 
characterizes  this  disease.    It  may  occur  in  persons  of  all 
ages.    Generally  the  commencement  of  this  affection  may 
be  traced  back  to  early  childhood,  but  occasionally  "  the 
first  symptoms  have  api^eared  as  late  as  the  age  of  fifty.* 
I  believe  that  in  most  cases  it  is  congenital,  and  in  some 
hereditary.    Both  eyes  are  usually  affected,  and  to  a 
similar  extent,  although  to  this  there  are  exceptions. 
Wells  mentions  a  case  in  which  only  one  eye  suffered. 
Liebreich  has  shown  that  retinitis  pigmentosa  is  frequent 
amongst  deaf-miites,  and  also  amongst  the  offspringof  mar- 
riages between  blood  relatives.    These  observations  have 
heen  confirmed  by  Mooren  in  an  excellent  j^aper  on  this 
subject.f 

Symptoms. — The  characteristic  signs  of  this  disease  are, 


*  Bader,  On  the  Natural  and  Morbid  Conditions  of  the  Human 
Eye,  p.  470. 

t  Ophthalmic  Review,  No.  1,  p.  4.  Translated  from  Zehen- 
der's  Klinisclie  Monatsbliitter  fiir  Augenheilkunde,  i.  p.  93,  by 
Zachariah  Laurence. 
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torpidity  or  diminislied  sensibility  of  the  retina ;  a  gra- 
dually increasing  contraction  of  the  field  of  vision,  and 
a  peculiar  deposit  of  pigment  in  the  retina.  The  first 
symptom  which  generally  attracts  attention  is  the  ina- 
biUty  to  walk  about  in  a  dim  light.  The  jjatient  suffers 
more  or  less  from  hemeralopia  or  night-blindness ;  by 
day  his  direct  vision  is  good,  but  after  dusk  it  is  conside- 
rably impaired.  The  contraction  of  the  field  of  vision 
increases  almost  imperceptibly  year  by  year,  but  the 
direct  central  sight  may  remain  for  a  long  period  un- 
changed. If,  however,  the  disease  continues  to  progress, 
■the  acnteness  of  the  central  vision  becomes  first  dimmed, 
and  then  gradually  darker,  until  ultimately  the  patient 
is  blind.  The  diminution  of  the  field  is  concentric 
and  equal  in  the  two  eyes.  In  many  of  the  cases  re- 
corded by  Mooren,  commencing  cataract  in  the  posterior 
pole  of  the  lens  was  observed  in  the  later  stages  of  the 
disease. 

Examined  with  the  Ophthalmoscope,  the  retina  presents 
a  very  striking  appearance.  Sprinkled  in  an  apparently 
irregular  manner,  are  large  deposits  of  pigment;  some 
of  the  spots  are  stellated,  or  of  a  spider  shape  with  many 
small  offshoots ;  others  look  like  mere  granules,  either 
congregated  together  in  groups,  or  scattered  about  indif- 
ferently. This  deposit  usually  commences  at  the  peri- 
phery and  gradually  extends  towards  the  centre. 

When  more  carefully  examined,  the  deposits  of  pig- 
ment seem  in  places  to  follow  the  course  of  the  retinal 
vessels,  parts  of  which  they  will  overlay.  In  many  cases 
the  choroid  is  also  affected,  when,  from  the  wasting  of 
its  epithelium  and  atrophy  of  its  stroma,  patches  of  it  are 
rendered  so  transparent  as  to  allow  the  wliite  sclerotic  to 
shine  through  and  render  more  conspicuous  the  black 
patches  in  the  retina.  The  retinal  vessels  appear  small, 
but  this  diminution  is  said  by  Schweigger  to  be  due  to  a 
thickening  of  their  coats  and  a  consequent  lessening  of 
the  calibre,  which  restricts  the  flow  of  blood  through 
them,  and  to  this  state  of  antemia  he  attributes  the  de- 
fective sensibility  of  the  retina.  The  optic  nerve  has  a 
pale  anaemic  appearance,  and  when  the  disease  has  ad- 
vanced it  exhibits  the  peculiar  dull  white  of  confirmed 
atrophy. 

Treatment. — Little  if  any  benefit  is  to  be  derived  from 
medicine.  The  aim  must  be  to  retain  the  sight  the 
patient  has,  rather  than  to  endeavour  to  recover  that 
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which  has  been  lost.  The  use  of  the  eyes  must  be  restricted ; 
he  should  avoid  reading,  writing,  and  all  work  which  re- 
quires an  effort  of  the  accommodation.  Small  doses  of 
the  iodide  or  bromide  of  potassium,  or  of  the  perchloride 
of  mercury,  have  been  recommended,  and  may  be  tried, 
but  they  should  be  given  up  if  they  interfere  with  the 
general  health.  Spectacles  with  curved  cobalt-blue  glasses 
should  be  worn  when  in  the  open  air  or  bright  sunlight, 
as  they  afford  rest  to  the  eyes,  and  protection  from  the 
irritating  effects  of  wind. 

Detachment  op  the  Eetina  may  be  caused — 

1.  By  the  extreme  elongation  of  the  coats  of  the  eye  tf:hich 
occurs  in  severe  cases  of  myopia,  when  the  retina,  being  less 
extensile  than  the  choroid,  is  in  parts  separated  from 
it,  and  the  intervening  space  is  occupied  by  a  serous 
tiuid. 

2.  By  a  diminution  of  the  bulk  of  the  vitreous,  so  that 
the  retina,  losing  its  due  amount  of  anterior  support, 
gradually  becomes  loosened  from  the  choroid,  and  falling- 
forward  is  at  first  partially,  and  ultimately  completely  de- 
tached. This  change  may  be  induced  by  disease,  but 
most  frequently  it  is  the  result  of  a  penetrating  wound 
of  the  eye,  which  has  been  either  accompanied  with  a  loss 
of  vitreous,  or  with  haemorrhage  into  its  substance. 

3.  By  hoemorrhage  hettueen  the  choroid  and  retina. — 
This  may  occur  in  retinitis  or  glaucoma ;  or  it  may  be 
caused  by  blows  on  the  eye.  In  most  cases  the  blood- 
clot  is  ultimately  absorbed,  but  the  retina  remains 
detached. 

4.  By  serous  eff  usion  between  the  choroid  and  retina. — 
This  may  occur  in  a  normally  shaped  eye  without  any 
stretching  of  the  posterior  coats  as  m  myopia,  or  without 
any  previous  separation  ha^ang  been  effected  by  haemor- 
rhage. In  some  instances  it  may  possibly  be  due  to  dis- 
ease of  the  vitreous  resulting  in  a  change  of  its  structure 
and  a  lessening  of  its  bulk ;  but  in  many  cases  no  satis- 
factory cause  for  the  detachment  can  be  detected,  and  it 
is  therefore  ascribed  by  some  to  inflammatoi-y  action,  of 
which  there  is  little  or  no  evidence. 

5.  By  the  presence  of  tumours  of  the  choroid. — As  the 
growth  advances  the  retina  is  carried  in  front  of  it,  and 
the  detachment  increases  with  the  progress  of  thedis- 
ease. 

Detachment  of  the  retina  may  be  partial  or  complete. 
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It  generally  commences  in  the  lower  region  of  tliefnndns, 
and  gradually  mounts  up  towards  the  optic  nerve.  It 
usually  occurs  in  one  eye  only,  but  both  may  suffer  if  the 
separation  has  been  produced  by  causes  which  equally 
affect  the  two  eyes,  as  in  cases  of  extreme  myopia.  The 
tension  of  the  globe  is  as  a  rule  slightly  diminished  when 
there  is  a  simple  detachment  with  subretinal  effusion ; 
but  if  the  displacement  is  due  to  a  choroidal  tumour,  the 
tension  is  usually  increased. 

Symptoms. — It  is  often  very  difficult  to  ascertain  from 
a  patient  the  early  symptoms  of  a  displaced  retina  :  they 
have  either  passed  unnoticed,  or  in  the  lapse  of  time  have 
been  forgotten.  Some  indications  of  retinal  irritation 
are,  however,  the  general  precursors  of  the  detachment ; 
the  patient  is  frequently  troubled  for  some  weeks  pre- 
viously with  the  occasional  and  sudden  appearance  of 
bright  flashes  or  scintillations,  or  of  circles  of  fire,  &c. ; 
or  with  floating  musCEe  and  dimness  of  vision.  The 
symjitoms  which  may  be  said  to  characterize  a  detach- 
ment of  the  retina  are  :  Loss  of  vision  in  one  direction, 
so  that  a  portion  of  the  field  may  be  completely  wanting; 
the  patient  with  the  affected  eye  may  be  only  able  to  see 
a  portion  of  the  object  he  looks  at,  a  half  or  a  quarter  of 
it  being  quite  dark ;  or  if  the  loss  is  central,  the  j^oint  on 
which  he  directs  his  eye  is  blank,  whilst  he  can  see  on 
each  side  of  it.  He  complains  also  of  a  waving  up  and 
down  with  the  movements  of  the  head.  This  is  caused 
by  the  floating  to  and  fro  of  the  detached  portion,  and  is 
recognised  by  the  part  of  the  retina  still  in  situ.  Another 
symptom  often  mentioned  is  that  objects  appear  bent, 
twisted,  or  in  some  other  way  distorted,  and  is  no  doubt 
due  to  some  disarrangement  of  the  layers  of  a  portion  of 
the  retina  which  is  loosened,  though  not  yet  separated 
from  the  choroid. 

Examined  with  the  Oplithahnoscope. — The  detachment 
is  best  seen  by  direct  examination,  when  if  the  case  is 
one  of  ])artial  separation  of  the  retina  from  the  choroid, 
the  detached  portion  will  appear  as  a  bluish-grey  film, 
bounded  by  a  sharp  line,  on  one  side  of  which  is  the 
bright  expanse  of  the  choroid,  shining  through  the  trans- 
parent retina,  in  situ;  and  on  the  other  this  semi-opaque 
grey  web,  which  is  bulged  slightly  forwards  towards  the 
vitreous.  Tracing  the  course  of  the  retinal  vessels  from 
the  optic  nerve,  they  seem  to  be  suddenly  bent  when  they 
arrive  at  the  line  of  the  detachment.    A  partial,  or  an 
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entire  displacement  of  the  retina,  if  the  separation  from 
the  choroid  is  complete,  is  easdy  recognised;  it  is  when  a 
portion  of  the  retina  is  rather  loosened  or  wrinkled  than 
absolutely  detached  that  the  diagnosis  becomes  exceed- 
ingly difhcult.  This  condition  is  recognised  by  a  slight 
opacity  of  the  retina  at  one  spot,  and  by  noting  the  ap- 
pearance of  the  vessels,  which  seem  to  stand  out  at  one 
point  and  to  be  lost  in  the  shade  at  another,  as  they  rise 
or  fall  in  their  passage  over  the  foldings  of  the  loosened 
retina. 

The  prognosis  is  very  njifavourable.  The  tendency  is 
for  the  disease  to  extend,  and  more  retina  to  become  de- 
tached until  at  last  the  eye  is  blind.  The  most  favour- 
able cases  are  those  in  which  there  is  a  limited  detach- 
ment, the  result  of  an  injury,  probably  a  small  effusion 
of  blood  between  the  choroid  and  retina.  A  blind  spot 
in  the  field  of  vision  will  always  remain,  but  the  rest  of 
the  retina  may  retain  its  functions  unimpaired.  Cases 
have  been  recorded  where  the  subretinal  fluid  has  disap- 
peared, and  the  retina  having  again  fallen  back  to  its 
place  has  still  retained  some  power  of  sight,  but  they  are 
exceptional. 

Treatment. — Detachment  of  the  retina  is  very  intrac- 
table, and  generally  uninfluenced  by  medicines  given  for  the 
purpose  of  procurmg  absorption  of  the  subretinal  fluid. 
A  spontaneous  cure  or  arrest  of  the  disease  has  occasion- 
ally occurred  from  the  accidental  laceration  of  the  retina, 
and  the  escape  of  the  fluid  into  the  vitreous.  The  know- 
ledge of  this  fact  induced  Graefe  and  Bowman  to  endeavour 
to  establish  artificially  a  permanent  rent  in  the  detached 
portion  of  the  retina,  through  which  the  fluid  could  ex- 
travasate  into  the  vitreous.  This  they  did  by  tearing 
through  the  displaced  retina  with  either  one  or  two  needles 
introduced  through  the  sclerotic.  Von  Graefe  employed 
a  long  cutting  needle,  "  furnished  with  two  very  sharp 
edges,  and  the  neck  of  which  fills  the  wound,  so  as  to 
leave  no  space  for  the  escape  externally  of  the  fluid."* 
Mr.  Bowman  uses  two  rather  long  needles,  which  he  in- 
troduces through  the  sclerotic,  at  I'rom  a  quarter  to  half 
an  inch  from  the  cornea,  and  in  the  space  between  the 
recti  tendons.    The  eye  should  be  first  examined  with  the 


*  Graefe,  On  Perforation  of  Detached  Retina.  Translated  by 
George  Henry  Rogers,  R.  L.  0.  H.  Reports,  vol.  iv.  p.  222, 
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ophthalmoscope  to  determine  the  exact  position  of  the 
detachment.    The  operation  may  be  thus  performed : — 

The  patient  should  be  on  a  couch,  and  the  lids  being 
parted  with  a  spring  speculum,  one  needle  should  be  in- 
troduced through  the  sclerotic  at  a  point  where  it  will 
perforate  the  detached  portion  of  the  retina  at  a  promi- 
nent part.  The  second  needle  is  then  to  be  inserted  at  a 
short  distance  from  the  first,  and  so  directed  that  its 
point  shall  penetrate  the  retina  at  or  close  to  the  same 
spot.  To  avoid  the  risk  of  wounding  the  lens  in  the  pas- 
sage of  the  needles,  they  should  be  thrust  through  the 
sclerotic  nearly  vei'tically.  A  rent  is  now  to  be  torn  in 
the  retina  by  separating  the  points  of  the  two  needles. 
There  is  generally  an  escape  of  the  subretinal  fluid  by 
the  side  of  the  needles  during  the  operation,  and  frequently 
in  a  sufiicient  quantity  to  infiltrate  a  considerable  extent 
of  the  subconjunctival  tissue.  The  fluid  is  generally  of  a 
yellowish  colour,  and  when  tested  yields  a  large  quantity 
of  albumen. 

Embolism:  of  the  Central  Artery  of  the  Retina  is 
a  cause  of  blindness,  and  subsequent  atrophy  of  the  optic 
nerve.  The  loss  of  sight  is  usually  sudden  and  unaccom- 
panied by  pain.  With  the  ophthalmoscope  the  optic  disc 
appears  blanched,  the  arteries  reduced  to  the  size  of 
threads,  and  the  veins  also  much  diminished.  In  some 
of  the  cases  which  have  been  recorded,  there  was  a  loss  of 
transparency  of  the  retina  around  the  optic  nerve,  and 
in  the  region  of  the  yellow  spot,  probably  due  to  a  slight 
serous  effusion. 

In  the  case  of  a  young  woman  under  my  care,  the  sight 
was  lost  suddenly  and  without  any  premonitory  symptoms 
a  fortnight  after  her  confinement.  She  had  no  pain,  but 
she  experienced  a  sudden  sense  of  darkness  over  her  left 
eye,  which  caused  her  to  cover  the  right  with  her  hand, 
when  she  immediately  discovered  her  blindness.  When  I 
first  saw  her,  about  six  weeks  afterwards,  the  optic  nerve 
was  of  a  milky  whiteness,  and  the  retinal  arteries  were 
dwindled  to  mere  lines,  two  or  three  of  which  were 
evidently  only  empty  tubes. 

The  prognosis  is  unfavourable.  No  treatment  is  of  any 
avail.  The  only  consolation  to  be  offered  the  patient  is, 
that  there  is  no  reason  to  suspect  that  the  other  eye  will 
suffer. 
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Glioma  of  tue  Retina. — See  Intraocular  Tumours, 
page  193. 

CvsTS  OF  THE  Retixa  are  occasionally  found  in  eyes 
which  have  been  long  lost,  and  appear  to  be  due  to  de- 
generative changes.    In  a  paper  by  M.  Iwanoff,  on  "  The 

Fig.  47. 


One  half  of  tbe  eye,  showing  the  chalky  leus  with  the 
cysts  and  the  retina  in  situ. 

Different  Forms  of  Inflammation  of  the  Retina,"  read  be- 
fore the  Ophthalmological  Congress  at  Heidelberg,  in 
September,  1864,  he  alludes  to  three  specimens,  containing 

Fi«.  48. 


The  other  half  of  the  same  eye,  with  the  posterior  lialf 
of  the  retina  turned  forwards,  to  show  the  position  of  the 
cysts  on  its  choroidal  surface. 

respectively  one,  five,  and  seven  cysts.  The  first  example 
of  this  disease  noticed  in  this  country  was  in  an  eye  which 
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I  removed  from  a  patient  at  the  Ophthalmic  Hospital. 
The  man  had  received  a  penetrating  wound  of  the  eye 
fifteen  years  previously;  after  the  accident  he  only  re- 
tained perception  of  light,  and  in  the  next  eighteen  months 
the  eye  became  totally  blind.    He  came  under  my  care  in 
November,  1867.    The  lost  eye  was  very  painful,  its  ten- 
sion was  increased,  and  it  was  affecting  prejudicially  the 
sound  one.    Under  these  circumstances  I  removed  the 
eye.    On  making  a  section  of  it,  the  retina  was  found 
slightly  detached  from  the  choroid,  and  its  outer  aspect 
was  studded  with  cysts  of  various  sizes,  the  largest  about 
that  of  a  small  pea.    They  were  eleven  in  number,  and 
each  appeared  to  bulge  out  from  the  choroidal  aspect  of 
the  retina,  and  to  be  formed  by  the  separated  layers  of 
that  structure.  The  specimen  was  exhibited  at  the  Patho- 
logical Society,  and  in  the  Transactions,  vol.  xix.  p.  362, 
will  be  found  a  full  account  of  the  case,  with  the  following 
report  of  the  examination  of  the  cysts,  made  by  Mr. 
Vernon,  who  was  then  the  curator  of  the  museum  at  the 
Ophthalmic  Hospital : — "  The  cysts  appear  to  have  been 
formed  at  the  exjjense  of  the  outer  layers  of  the  retina. 
Their  walls  consisted  of  a  very  fine  tissue  of  delicate 
fibres,  which  contained  many  nuclei  of  their  own,  and 
which  were  closely  interlaced  with  small  nucleated  cells, 
intermingled  with  round  highly  refracting  bodies,  the 
remnants  of  the  granular  layers  of  the  retina.    To  the 
outer  walls  of  the  cysts  which  were  examined,  some  of 
the  choroidal  epithelium  was  adherent,  while  their  inner 
surfaces  were  lined  with  squamous  epithelium.  Many 
of  the  cells  in  the  cyst-walls  contained  fatty  granules. 
With  acetic   acid  the  fibres   forming  the  cyst-walls 
appeared  to  consist  of  connective  tissue  without  any 
elastic  element." 

DISEASES  OP  THE  CHOROID. 

Disseminated  or  Exudative  Choroiditis  is  most  fre- 
quently the  result  of  syphilis,  but  it  may  also  occur  in 
patients  who  are  free  from  all  specific  taint,  and  from 
causes  too  indefinite  or  remote  to  be  accurately  traced. 
It  is  characterized  by  disseminated  buff-coloured  exiida- 
tions  on  the  surface  and  into  the  tissue  of  the  choroid. 
These  effusions  are  generally  circumscribed,  and  between 
them  portions  of  unclouded  choroid  are  seen  through  the 
retina.   As  the  disease  progresses  the  diffused  lymph  is 
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absorbed,  but  a  portion  of  the  choroid  corresponding  to 
many  of  the  patches  becomes  atrophied,  and  frequently  to 
such  an  extent  as  to  allow  the  white  sclerotic  to  shine 
through  its  attenuated  remains.  Around  these  white 
patches  the  choroidal  epithelium  filled  with  pigment  col- 
lects and  encircles  them  with  a  black  rim.  Frequently 
the  retina  becomes  secondarily  affected,  and  choroido- 
retinitis  is  established.  Without,  however,  being  involved 
in  the  inflammatory  action,  portions  of  the  retina  may  be 
so  pressed  on  by  the  exuded  lymph  as  to  cause  a  tempo- 
rary suspension  of  its  functions,  and,  if  long  continued, 
atrophy  of  its  structure.  A  general  turbidity  of  the 
vitreous  with  filmy  opacities  are  frequently  associated 
with  this  form  of  choroiditis,  and  especially  if  it  has  a 
syphilitic  oi*igin. 

General  Symptoms. — A  gradual  failure  of  sight;  sur- 
rounding objects  appear  dark  and  confused ;  occasionally 
the  field  of  vision  is  contracted,  or  parts  of  it  are  de- 
stroyed, so  that  in  certain  directions  the  patient  sees 
only  a  portion  of  the  object  he  looks  at.  The  pupil  is 
slightly  dilated  and  sluggish.  These  symptoms,  how- 
ever, are  common  to  other  deep-seated  afiections  of  the 
eye,  and  it  is  only  by  the  aid  of^  the  ophthalmoscope  that 
the  exact  locality  of  the  disease  can  be  determined.  When 
thus  examined,  the  patches  of  exudation  will  be  seen 
scattered  over  the  fundus  of  the  eye ;  those  that  are  re- 
cent will  be  recognised  as  opaque  yellowish  spots,  whilst 
the  site  of  old  effusions  will  be  here  and  there  indicated 
by  the  glistening  white  of  the  sclerotic  shining  through  the 
atrophied  portions  of  choroid,  which  are  mapped  out  by 
an  aggregation  of  pigment  cells.  When  the  inflammatory 
action  is  confined  to  the  choroid,  the  retinal  vessels  may 
be  clearly  traced  throughout  their  course,  and  in  places 
moujiting  over  the  effusion  which  is  beneath  them ;  the 
retina  itself  is  transparent,  and  allows  the  portions  of 
bright  choroid  unobscured  by  lymph  to  shine  through  the 
spaces  between  the  exudations  ;  and  there  are  none  of  the 
hasmorrhages  which  are  so  characteristic  of  most  of  the 
forms  of  retinitis.  If  the  retina  is  affected,  as  very  fre- 
quently happens  when  this  disease  is  due  to  syphilis,  a 
diffused  haziness  of  a  part  or  whole  of  the  fundus,  with 
interruptions  in  the  course  of  the  retinal  vessels  from  in- 
flammatory effusion,  will  mask  many  of  the  ophthalmo- 
scopic signs  already  mentioned.  When  in  addition  to  the 
retinitis  there  is  also  a  turbidity  of  the  vitreous,  it  is 
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often  impossible  to  make  out  the  details  of  the  changes 
which  may  have  taken  place,  but  sufficient  information 
will  probably  be  gained  to  form  a  diagnosis  of  the  case. 

There  are  two  forms  of  disseminated  choroiditis,  the 
syplbilitic  and  the  simple. 

In  the  syphilitic  the  exudation  is  very  circumscribed, 
and  often  m  nodules  closely  resembling  those  which  are 
so  frequently  seen  in  the  specific  iritis,  and  there  is  no 
tendency  for  the  effusions  to  I'un  together.  This  ejcuda- 
tive  choroiditis  sometimes  occurs  as  an  extension  of  the 
iritis,  and  it  is  then  associated  with,  or  follows  closely 
upon  the  secondary  eniption  of  the  skin.  It  is  also  met 
with  during  the  tertiary  symptoms  of  syphilis,  but  it  is 
then  usually  comphcated  with  retinitis. 

In  the  simple  form  of  disseminated  choroiditis  there  is 
no  history  of  syphilis,  the  disease  rather  resembles  the 
simple  iritis  in  which  the  effusion  of  lymph  is  small  in 
quantity  and  evenly  diffused.  The  patches  on  the  choroid 
are  less  circumscribed,  and  they  have  a  tendency  to 
coalesce.  The  disease  is  more  chronic  and  less  amenable 
to  active  treatment. 

Treatment. — If  the  disease  is  due  to  syphilis,  the  treat- 
ment which  was  recommended  for  retinitis  syphilitica, 
page  172,  should  be  adopted,  but  with  certain  restrictions. 
When  the  disseminated  choroiditis  follows  or  is  associated 
with  the  secondary  skin  eruption,  the  iodide  of  potassium 
(F.  80),  with  the  mercurial  bath  (F.  3)  every  night,  or 
with  pil.Plummer.  gr.  5  every  other  night,  may  be  ordered ; 
or  if  the  patient  has  not  yet  been  under  the  influence  of 
mercury,  the  unguent,  hydrarg.  may  be  rubbed  into  the 
axilla  or  inner  side  of  the  thigh  every  night  until  the 
gums  are  slightly  affected.  If,  however,  the  disease  does 
not  occur  until  the  tertiary  period  of  syphilis,  the  prepa- 
rations of  the  hydrarg.  perchlorid.  with  bark  (F.  89) ;  or 
the  mist,  potassii  iodidi  cum  hydrarg.  perchlorid.  (F.  87) 
will  be  the  most  useful. 

In  the  simple  disseminated  choroiditis,  small  doses  of 
iodide  and  bromide  of  potassium  (F.  86),  or  of  the  liq. 
hydrarg.  perchlorid.,  should  be  prescribed  and  continued 
for  some  weeks,  and  at  the  same  time  a  slight  mercurial 
counter-irritation  may  be  kept  up  by  rubbing  a  little  of 
the  unguent,  hydrarg.  iodidi  rubri  (F.  117)  into  the  temple 
every  night.  If,  however,  the  patient  is  very  feeble  and 
anaemic,  the  mercurial  medicines  should  not  be  given  in- 
ternally, but  full  doses  of  quinine,  or  quinine  and  iron , 
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should  be  ordered,  and  the  unguent,  hydrarg.  c.  belladonna 
(F.  Ill)  rubbed  into  the  brow  and  temple  every  night. 

ScLEROTico-CHOROiDiTis  PosTERiOK — Posterior  Staphy- 
loma— is  a  prolongation  of  the  posterior  half  of  the  eye, 
accompanied  with  atrophy  of  the  choroid,  caused  by  the 
stretching  to  which  it  is  subjected  by  the  staphyloma.  It 
is  usually  found  in  all  cases  of  severe  myopia.  When 
the  disease  is  stationary,  the  myopia  remains  unchanged, 
and  the  patient  suffers  no  inconvenience.  If,  however, 
it  is  progressive,  the  myopia  increases,  and  the  acuteness 
of  vision  frequently  diminishes.  The  patient  also  often 
complains  of  black  musca3,  sometimes  Uke  falling  soot, 
and  of  occasional  flashes  of  light,  with  other  symptoms 
of  retinal  irritation.  If  the  eye  be  now  examined  with 
the  ophthalmoscope,  there  will  probably  be  found  changes 
in  the  choroid,  indicative  of  progressive  atrophy :  the 
white  crescent  on  the  apparent  inner  side  of  the  optic 
nerve  will  have  grown  larger,  and  its  outline  irregular ; 
and  scattered  here  and  there  will  be  white  atrophic 
patches.  Occasionally  one  or  more  of  these  spots  will 
coalesce  with  the  myopic  arc,  so  as  to  greatly  enlarge  its 
area.  Such  eyes  are  liable  to  become  glaucomatous; 
they  are  also  occasionally  subject  to  detachments  of  the 
retina,  and  to  small  haemorrhages  from  the  choroidal 
capillaries.  A  further  account  of  sclerotico-choroiditis 
posterior  will  be  found  in  the  article  Myopia,  page  224. 

Treatment. — Absolute  rest  to  the  eyes,  and  the  direc- 
tions for  myopic  patients  given  in  the  article  Myopia, 
should  be  strictly  carried  out.  If  there  are  rapidly  pro- 
gressing changes  in  the  choroid,  small  doses  of  the  liq. 
hydrarg,  perchlorid.  (F.  89)  may  be  prescribed. 

Suppurative  Choroiditis — Ophthalmitis — Panophthal- 
mitis— is  an  aciite  suppurative  mflammation  involving  all 
the  tissues  of  the  eye.  It  is  most  frequently  induced  by 
an  injury  such  as  a  penetrating  wound,  or  the  lodgment 
within  the  globe  of  a  foreign  body,  or  an  abrasion  or 
burn  of  the  cornea.  It  may  also  follow  cataract  or  other 
severe  operations  on  the  eye,  and  occasionally  it  will 
come  on  in  patients  exhausted  by  fever  or  by  long-con- 
tinued bad  living. 

Symptoms. — Great  vascularity  of  the  eye,  with  chemo- 
sis  of  the  conjunctiva,  and  oedematous  swelling  and  red- 
ness of  the  lids. 


186 


DISEASES  OF  THE  CHOEOID. 


The  aqueoths  first  becomes  serous,  then  turbid  from  cor- 
puscular lymph  and  pus;  and  these  sinking  to  the  bottom 
of  the  anterior  chamber  constitute  the  state  known  as 
hypopion. 

The  iris  loses  its  striation  and  brilliancy  from  inflam- 
matory exudations  on  its  surface  and  into  its  substance, 
and  the  pupil  becomes  blocked  up  with  the  like  materials. 

The  cornea  becomes  dull  and  steamy,  and  pus  may  be 
infiltrated  between  its  laminae,  a  condition  recognised  as 
onyx  or  corneal  abscess,  or  an  irregular  sloughing  ulcer 
may  appear  on  its  surface. 

Such  are  the  visible  changes  which  are  rapidly  induced 
by  an  attack  of  ophthalmitis  ;  but  similar  mischief  is  also 
going  on  in  the  deeper  parts  of  the  eye. 

The  ciliary  processes  become  infiltrated  with  lymph  and 
pus,  and  matted  to  each  other. 

The  vitreous  humour  grows  turbid,  and  lymph  and  pus 
are  efi'used  within  it.  The  same  exudations  also  take 
place  on  the  surface  of  the  retina,  and  in  some  cases  be- 
tween the  retina  and  choroid,  and  between  the  choroid 
and  sclerotic,  all  of  which  tissues  may  be  covered  with 
morbid  deposits,  and  even  separated  the  one  from  an- 
other by  them. 

The  pain,  of  ophthalmitis  is  always  very  severe.  It  is 
supra- orbital,  extending  up  the  side  of  the  head ;  it  is 
around  the  orbit  and  down  the  side  of  the  nose,  and  in 
the  eye  itself.  At  first  neuralgic  in  character,  sometimes 
acute,  at  others  dull  and  aching,  but,  as  the  disease  ad- 
vances,- hot  and  throbbing ;  the  pain  is  usually  sufiicient 
to  destroy  sleep  and  to  produce  severe  constitutional 
symptoms. 

The  prognosis  of  ophthalmitis  is  very  unfavourable. 
Occasionally  under  judicious  treatment,  combined  with 
other  favourable  circumstances,  the  inflammation  may 
subside,  and  a  useful,  although  a  somewhat  damaged  eye 
be  preserved.  Generally,  however,  the  activity  of  the 
disease  continues  unabated,  and  does  not  exj^end  itself 
until  all  the  tissues  of  the  eye  are  involved  in  one  general 
suppuration.  The  cornea  then  gives  way,  or  the  pus 
makes  an  exit  for  itself  through  the  sclerotic  between  the 
insertions  of  two  of  the  recti  tendons. 

Treatment. — The  eye  should  be  frequently  fomented 
with  the  fotus  belladonnge  (F.  8),  or  with  the  decoction  of 
poppy- heads.  A  solution  of  atropine,  gr.  1  ad  aquje  5  1, 
should  be  dropped  into  the  eye  twice  or  three  times 
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a  day ;  but  it  should  be  discontinued  as  useless  when 
suppuration  has  actually  set  in.    The  patient  should  be 
kept  in  a  darkened  room,  and  all  use  of  the  eyes  should 
be  prohibited.    The  bowels  should  be  acted  on  at  the 
commencement  of  the  attack,  and  if  the  patient  is  rest- 
less, sleep  should  be  pi-oduced,  and  the  pain  relieved  by 
opium.    In  these  cases  opium  is  usually  of  the  greatest 
service;  it  assuages  the  pain,  tranquillizes  the  patient, 
and  places  him  in  a  more  favourable  condition  for  re- 
covery.   Whilst  there  is  hot  skin  and  thirst,  salines  and 
diaphoretics  should  be  prescribed,  but  these  must  soon 
give  place  to  quinine  or  bark  with  the  mineral  acids. 
The  strength  of  the  patient  should  be  maintained  by  a 
liberal  strong  beef-tea  diet  with  a  moderate  allowance  of 
wine  or  brandy.    But  if  the  inflammation  goes  on,  and 
the  cornea  becomes  ulcerated,  or  infiltrated  with  pus ;  or 
if  there  is  hypopion,  with  the  eye  painful  and  the  anterior 
chamber  deepened,  by  the  increased  secretion  of  the 
aqiaeous,  tapping  the  anterior  chamber  with   a  broad 
needle  will  sometimes  afford  very  considerable  relief  and 
materially  benefit  the  eye.    The  activity  of  the  disease 
is  frequently  sensibly  diminished  after  one  such  opera- 
tion.   It  is  not,  however,  a  proceeding  which  should  be 
undertaken  rashly,  as,  when  it  fails  to  do  good,  it  often 
seems  to  irritate  the  eye  and  increase  the  urgency  of  the 
symptoms.    In  some  bad  cases  of  ophthalmitis  which 
have  been  under  my  obsei-vation,  I  am  satisfied  that  the 
ultimate  destruction  of  the  eye  has  been  hastened  by  an 
injudicious  paracentesis  of  the  cornea.    When  the  opera- 
tion gives  ease,  it  may  be  repeated  at  intervals  of  twenty- 
four  or  thirty-six  hours  if  the  pain  and  acute  symptoms 
recur ;  but  if  after  once  tapping  the  anterior  chamber, 
the  pain  in  the  eye  is  increased,  it  should  not  again  be 
attempted. 

If  all  treatment  has  failed  to  arrest  the  progress  of  the 
disease,  and  suppuration  of  the  globe  has  actually  set  in, 
I  wouldt  advise  the  eye  to  be  excised.  The  patient 
wiU  thus  be  quickly  restored  to  health,  and  be  spared 
much  suffering.  In  my  own  practice  I  have  never  had 
any  unfavourable  symptoms  follow  the  excision  of  a  sup- 
purating eye. 

Deposits  of  Bone  on  the  Cuoeoid  are  frequently 
found  in  eyes  which  have  been  long  lost.  The  bony 
matter  is  on  the  anterior  surface  of  the  choroid,  between 
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it  and  the  retina,  whict  is  always  detached  and  usually' 
coarcted.  In  some  cases  a  mere  ossitic  film  is  found 
lying  on  the  choroid  (fig.  49),  whilst  in  others  there  is  a 
thick  bony  cup,  sufficient  in  size  to  occupy  nearly  the 
entire  stump  (fig.  50). 

It  seems  very  probable  that  the  formation  of  these 
bony  plates  is  due  to  an  inflammatory  exudation  of  lymijh 
on  the  surface  of  the  choroid,  which  after  a  lapse  of  time 
becomes  organized  and  converted  into  fibrous  tissue.  This 
afterwards  undergoes  a  further  change  ;  osseous  granules 
are  deposited  within  it,  and  it  becomes  bone,  having  all 
the  characters,  both  anatomical  and  chemical,  which  dis- 
tinguish this  tissue  in  other  parts  of  the  body.  The  cup 
of  bone  is  usually  perforated  near  its  centre  by  a  small 
canal,  through  which  passes  a  band  of  the  atrophied  retina 
back  to  the  optic  nerve. 

Whilst  bone  is  thus  being  developed  in  the  fundus  of 
the  eye,  earthy  salts,  such  as  the  j^hosphate  or  carbonate 
of  lime,  are  frequently  at  the  same  time  being  deposited 
in  the  lens,  if  there  is  one,  and  between  the  lamina3  of 


Fig.  49. 


Fig.  49  is  the  drawing  of  a  section  of  an  eye  which  I  re- 
moved from_  a  patient,  ?et.  thirty.  She  had  lost  all  sight  in 
it  from  an  injury  eighteen  years  before  coming  under  my 
care.  The  globe  was  shrunk  about  one-third ;  at  times  it 
was  very  painful,  and  it  had  lately  been  subject  to  frequent 
recurrences  of  inflammation,  during  each  of  which  her  sound 
eye  sympathized. 

The  entire  retina  was  detached  and  coarcted  ;  the  choroid 
was  in  situ  with  the  sclerotic  ;  but  lying  on  its  anterior  sur- 
face around  the  optic  nei-ve  was  a  delicate  film  of  bone. 

the  cornea,  or,  if  that  has  been  destroyed,  in  the  cica- 
tricial tissue  which  has  replaced  it. 

In  a  report  of  a  specimen  of  "bone  from  the  inner 
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surface  of  the  choroid,"  by  Mr.  Hulke,  in  the  Pathological 
Transactions,  vol.  viii.  p.  320,  he  has  given  the  draw- 


FiG.  50. 


Fig.  50  represents  an  exceptionally  large  cup  of  bone  in 
the  stump  of  an  eye  which  had  been  lost  for  more  than  sixty 
years.  The  patient,  an  old  lady,  set.  sixty-one,  came  under 
my  care  on  account  of  neuralgic  pains  in  the  stump  of  her 
lost  eye.  From  her  description,  her  left  eye  was  lost  in  in- 
iancy,  before  she  was  twelve  months  old :  the  cornea  had 
been  destroyed,  and  its  place  was  supplied  by  a  cicatrix 
tissue,  in  which  was  now  seen  to  be  deposited  a  quantity  of 
chalky  matter.  She  never  had  any  annoyance  from  it  until 
about  four  months  previously,  when  it  began  to  give  her 
pain,  and  since  then  she  has  suffered  with  it  severely.  The 
right  eye  presented  all  the  usual  symptoms  of  sympathetic 
irritation.  I  therefore  excised  the  stump  of  the  lost  eye, 
which  was  shrunk  to  the  size  seen  in  tiie  woodcut. 

On  making  a  section  of  it,  tlie  appearance  well  represented 
in  fig.  50  was  seen.  Nearly  the  whole  of  the  interior  of  the 
stump  was'occupied  by  a  thick  cup  of  bone.  Tlie  dark  line 
just  within  the  sclerotic  is  a  section  of  the  atrophied  choroid. 
The  bone  extends  forwards  to  witliin  a  short, distance  of  the 
cicatrix  tissue,  which  has  taken  the  place  of  the  comea  ;  and 
running  through  the  centre  of  this  mass  of  bone  are  seen 
the  wasted  remains  of  the  retina,  folded  upon  itself,  so  as 
almost  to  resemble  a  cord. 

The  patient  soon  recovered  from  the  operation,  and  all 
in  itation  of  the  right  eye  ceased. 

ings  of  the  microscopical  appearances  of  the  .sections  he 
examined.  He  found  in  them  all  the  elements  of  true  bone — 
a  complete  system  of  vascular  canals,  with  lacunas  and 
canaliculi.  In  the  mere  scales  of  bone,  however,  which  he 
has  since  examined,  he  has  told  me  that  he  has  been  unable 
to  detect  any  vascular  canals,  but  in  all  he  has  seen  the 
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lacuna  and  canaliculi.  This  is  probably  simply  due  to 
the  fact  that  such  delicate  films  of  bone  were  too  thin  to 
admit  of  vascular  canals. 

Tubercles  in  the  CnoROiD  may  be  frequently  found 
in  patients  who  are  suffering  from  acute  tuberculosis. 
In  the  cases  which  have  been  recorded  they  produced  no 
defect  of  sight.  With  the  ophthalmoscope  they  may  be 
recognised  as  "  small  circular  circumscribed  spots  of  a  pale 
rose  colour,  or  greyish-white  tint,  and  vary  in  size  from 
-|  to  2"5  mm.  They  are  chiefly  situated  in  the  vicinity  of 
the  optic  disc,  but  may  extend  occasionally  to  a  conside- 
rable distance  from  it."* 

HiEMORRHAGE  FROM  THE  CHOROID  may  occur  from  in- 
jury (see  next  section,  Injuries  of  the  Chorotd),  or  it 
may  be  occasioned  by  disease,  as  in  glaucoma,  sclerotico- 
choroiditis  posterior,  or  retinal  apoplexy.  See  the  articles 
on  these  subjects.  It  may  also  be  produced  by  pro- 
longed and  excessive  strain  of  the  eyes  at  close  work,  and 
especially  if  during  its  continuance  the  head  has  to  be 
maintained  in  a  stooping  position. 

The  Treatment  must  depend  on  the  exciting  cause  of 
the  hasmorrhage :  see  articles  Glaucoma,  Sclerotico- 
Choroiditis  Posterior,  and  Eetinal  Apoplexy. 

INJURIES  OF  THE  CHOROID. 

Injuries  of  the  Choroid  are  usually  foUoAved  by  im- 
mediate hgemorrhage  which  always  seriously^ffects,  and 
often  completely  destroys  sight.  A  blow  on  the  eye  may 
cause  a  rent  in  the  choroid,  either  rvith  or  without  rupture 
of  the  external  coats  ;  or  the  choroid  may  be  lacerated  by 
a  penetrating  wound  through  the  sclerotic.  Haemorrhage 
at  once  takes  place  from  the  torn  choroidal  vessels,  and 
according  to  the  site  and  severity  of  the  injury  the  blood 
may  be  extravasated : — 

1.  Between  the  choroid  and  retina. 

2.  Between  the  choroid  and  sclerotic. 

3.  Into  the  vitreous  humour. 

1.  Emmorrhage  between  the  choroid  and  retina  is  gene- 
rally caused  by  blows  on  the  eye,  and  may  occur  either 
with  or  without  rupture  of  the  external  coats.    The  blood 


*  Soelberg  Wells's  Treatise  on  the  Eye,  2nd  Edit.,  p.  471. 
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is  poured  out  from  the  anterior  surface  of  the  choroid,  and 
a  clot  is  formed  between  that  structure  and  the  retina. 
When  the  clot  is  small,  it  may  be  absorbed,  and  the  eye 
may  regain  useful  vision,  but  there  will  always  remain  a 
blind  spot  corresponding  with  the  portion  of  retina  which 
has  been  detached.  If  the  htemorrhage  is  severe,  there 
will  be  necessarily  an  extensive  separation  of  the  retina, 
and  the  eye  for  all  useful  purposes  will  be  destroyed. 

2.  IlcBmorrhage  between  the  ch(yroid  and  sclerotic,  un- 
complicated with  haemorrhage  in  any  other  part  of  the 
eye,  is  most  commonly  produced  by  an  escape  of  the  lens 
and  a  sudden  loss  of  vitreous  through  a  wound  in  an  un- 
healthy eye  ;  thus  withdrawing  unexpectedly  the  support 
which  the  choroid  and  retina  had  derived  from  these 
structures,  when,  in  their  entirety,  they  occupied  their 
normal  position  within  the  globe. 

In  a  healthy  eye,  the  lens  and  large  amount  of  vitreous 
humour  may  be  lost  through  a  wound  of  its  external 
coats,  without  exerting  any  very  unfavourable  influence 
on  the  retina  or  the  choroidal  vessels ;  but  in  an  unsound 
eye,  a  similar  loss  would  probably  produce  hseraorrhage 
between  the  choroid  and  sclerotic.  From  chronic  disease, 
and  the  repeated  increased  vascularity  of  the  eye  conse- 
quent on  it,  the  tonicity  of  the  choroidal  vessels  is 
diminished,  and  their  walls  either  weakeaed  by  recurrent 
distension  or  from  some  deprivation  of  the  nervous  in- 
fluence of  the  sympathetic  filaments  which  preside  over 
them,  become  easily,  and  on  the  slightest  irritation,  unduly 
dilated.  In  such  eyes,  the  loss  of  the  lens,  or  of  a  por- 
tion of  the  vitreous,  by  diminishing  the  pressure  on  the 
choroidal  vessels  counter  to  the  force  of  the  impulse  of 
the  blood  within  them,  will  induce  a  sudden  distension 
and  yielding  of  their  coats,  which  frequently  lead  to 
rupture,  and  haemorrhage  between  the  choroid  and  scle- 
rotic. It  is  this  form  of  hasmorrhage  which  occasionally 
occurs  after  an  operation  for  the  removal  of  a  cataractous 
lens  from  an  unsound  eye.  Indeed  it  is  almost  certain  to 
happen  if  there  be  an  increased  or  glaucomatous  tension 
of  the  eye  at  the  time  of  operating.  In  such  cases,  the 
hasmorrhage  takes  place  from  the  posterior  surface  of  the 
choroid,  detaching  sometimes  pai-tially,  but  generally^  com- 
pletely, the  choroid  from  the  sclerotic,  and  forming  a 
large  blood  clot,  it  pushes  in  front  of  it  the  choroid  and 
retina,  and  extrudes  more  or  less  of  the  vitreous  from 
the  eye. 
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When  hjEmorrliage  between  the  choroid  and  sclerotic  is 
occasioned  by  blows  on  the  eye,  the  bleeding  is  seldom 
confined  to  the  space  between  the  choroid  and  retina,  but 
takes  place  also  in  other  parts  of  the  eye,  and  blood  is 
often  found  on  the  retina,  between  it  and  the  choroid,  and 
in  the  vitreous. 

.3.  Hoemorrhage  into  the  vitreous  may  occur  from  an 
injury  of  the  choroid.  If  the  hemorrhage  is  severe,  the 
blood  frequently  bursts  through  the  retina  and  hyaloid 
membrane,  and  extravasates  itself  into  the  vitreous  body. 
For  a  further  account  of  hajmorrhage  into  the  vitreotis, 
see  the  article  in  the  chapter  on  the  Diseases  of  the 
Vitreous,  page  124. 

The  jyrognosis  of  choroidal  hemorrhage  is  always  un- 
favourable. It  is  only  when  the  bleeding  has  been  slight 
and  limited  to  a  small  surface,  that  even  a  hope  can  be 
held  out  that  a  certain  amount  of  useful  sight  will  be 
retained.  If  in  such  a  case  the  patient  progresses  favour- 
ably, he  will  probably  recover  with  some  valuable  sight, 
but  he  will  not  regain  that  which  was  destroyed  by  the 
blood  clot :  one  blind  spot  in  his  field  of  vision  will  indi- 
cate the  extent  of  retina  which  has  been  detached,  and 
the  loss  the  eye  has  sustained.  When  there  is  extensive 
choroidal  hemorrhage,  the  eye  for  all  visual  purposes  is 
lost;  no  matter  whether  the  blood  is  efi'used  into  the 
vitreous,  or  between  the  retina  and  choroid,  or  the  cho- 
roid and  sclerotic.  If  the  eye  does  not  suppurate  (and 
as  a  rule  it  does  not  do  so  if  the  external  coats  are  en- 
tire), it  gradually  under  treatment  subsides  into  a 
quiet  state,  becomes  soft,  and  somewhat  smaller  than  the 
other. 

Treatment. — Immediately  after  the  injury  a  leech  or 
two  may  be  applied  to  the  temple  with  the  hope  of  pre- 
venting any  undue  inflammatory  action ;  and  a  fold  of 
lint  or  linen  dipped  in  cold  or  iced  water  should  be  placed 
over  the  eye,  and  wetted  as  often  as  it  becomes  dry  and 
hot.  Two  or  three  drops  of  a  solution  of  the  sulphate  of 
atropia,  gr.  1  ad  aque  3  1,  should  be  dropped  into  the  eye 
twice  a  day.  It  will  exert  a  sedative  influence,  and  also 
act  beneficially  on  the  pupil  if  any  active  inflammation 
comes  on.  Complete  rest  should  be  given  to  the  sound  eye 
by  abstaining  from  all  work,  and  the  exclusion  of  strong 
light  from  the  room.  There  are  no  special  applications  or 
medicines  which  can  be  given  with  the  view  of  favourinu- 
absorption  of  the  blood  which  has  been  effused.  ° 
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INTRAOCULAR  TUMOURS. 

Intraocular  tumours  may  be  said  to  be  of  two  kinds, 
each  of"  which  will  admit  of  certain  valuations. 

1.  Glioma  which  grows  from  the  retina. 

2.  Sarcomatous  tumours  which  grow  from  the  choroid. 
It  is  very  rai'e  to  find  a  carcinomatous  growth  within 

the  globe,  so  rare  indeed  that  many  pathologists  doubt 
whether  carcinoma  or  true  cancer  ever  originates  within 
the  eye.  The  tumours  which  have  been  described  as  en- 
cejjhaloid,  medullary,  and  melanotic  cancers  have  evidently 
been  either  gliomas  or  soft  sarcomas,  and  sarcomas  deeply 
coloured  with  pigment. 

GLIO^^A.  OF  the  Retina. — The  terrible  disease  which 
has  received  this  name  was  formerly  known  as  encephaloid 
or  medullary  cancer,  and  by  some  pathologists  it  is  now 
called  encephaloid  of  the  retina.  The  tumour  springs 
from  the  interstitial  connective  tissue  of  the  retina,  and  is 
composed  of  spherical,  roundly  oval,  and  occasionally 
siiindle-shaped  cells,  which  are  crowded  together  in  an 
intercellular  substance,  which  is  finely  fibriUated  or 
granular  in  cliromic  acid  preparations.  During  the  pro- 
gress of  growth  portions  of  the  tumour  will  frequently 
undergo  fatty  or  calcareous  degeneration.  The  disease 
spreads  by  infection,  whicli  travels  along  the  optic  nerve, 
and,  after  death,  a  similar  growth  is  frequently  found  in 
the  brain  in  direct  communication  with  the  optic  tracts. 
It  seldom  produces  secondary  tumours  in  the  abdominal 
or  thoracic  viscera ;  but  Knaj^p  has  recorded  one  case  iu 
which  there  were  secondary  gliomas  in  the  liver,  lungs, 
and  diploe  of  the  bones  of  the  cranium.*  _ 

Glioma  is  essentially  a  disease  of  early  life.  All  the  cases 
which  have  come  under  my  notice  have  been  in  children 
varying  in  ages  from  three  months  to  five  years.  Knapp 
mentions  two  cases  in  which  there  was  reason  to  believe 
that  the  gliomas  were  congenital.  The  disease  is  very 
recurrent  and  is  apt  to  return  in  the  orbit  after  the  eye 
has  been  excised,  and  also  to  appear  in  the  other  eye. 
There  are,  however,  occasional  exceptions  to  the  recurrence 
of  the  glioma  after  the  diseased  eye  has  been  removed. 
In  a  child  set.  two  years  and  eight  months  I  excised  the 


*  Knapp,  On  Intraocular  Tumours. 
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riuht  eye  on  account  of  a  glioma  of  the  retina,  and 
although  two  years  and  nine  months  have  elapsed  since 
the  operation  there  has  been  no  return  of  the  disease. 

Syinj'foms. — A  riqiidly  iiicreasing  loss  of  sight  in  the 
eye,  with  more  or  less  dilatation  of  the  pupil.  The 
mother's  attention  is  often  first  drawn  to  the  child's 
eye,  by  noticing  accidentally  a  bright  yellow  reflection 
from  the  bottom  of  the   globe,  when  the  light  falls 
upon   the   eye  in   a  joarticular  direction.  Examined 
with  the  ophthalmoscope,  the  tumour  will  be  seen  occu- 
pying a  limited  portion  of  the  retina,  and  with  blood- 
vessels on  its  surface,  which  clearly  belong  to  the  new 
growth,  and  indicate  its  great  vascularity.    In  the  imme- 
diate locality  of  the  tumour  the  retina  is  detached,  and 
this  separation  increases  with  the  advance  of  the  disease. 
Steadily  progressing,  the  glioma  gradually  fills  the  globe, 
displacing  the  vitreous  and  pressing  the  iris  and  lens  for- 
wards.   The  cornea  first  ulcerates,  then  gives  way,  and 
the  tumour  bursting  through  the  perforation  grows  with 
a.n  unrestrained  activity.  It  quickly  attains  great  dimen- 
sions, its  surface  f ungates  and  bleeds  ;  and  ultimately 
the  patient  dies,  either  from  being  worn  out  with  pain  and 
repeated  loss  of  blood,  or  from  meningitis  caused  by  an 
extension  of  the  disease  to  the  brain.    In  some  cases  the 
tumour  will  make  an  exit  for  itself  from  the  globe  by 
breaking  through  the  sclerotic  in  the  posterior  region  of 
the  eye,  but  more  frequently  it  selects  the  cornea.    In  the 
early  stages  of  the  disease  there  is  generally  no  pain  ;  the 
tumour  is  as  yet  small,  it  has  roomwithin  the  globe  to  grow, 
and  it  presses  upon  none  of  the  ciliary  nerves.  When,  how- 
ever, all  these  conditions  are  reversed,  and  the  tumour 
has  filled  the  globe,  and  by  its  increasing  size  distends 
to  bursting  the  coats  of  the  eye,  pressing  tightly  upon  all 
the  nervous  structures  within  them,  the  sufferings  of  the 
patient  are  extreme. 

Tvpatmriif. — The  only  chance  for  the  patient  is  an  early 
excision  of  the  globe  ;  and  should  the  two  eyes  be  affected 
I  would  excise  both,  provided  the  sight  has  been  already 
destroyed,  and  the  tumour  has  not  burst  through  the  ex- 
ternal coats.  Such  an  operation  would  afford  the  only 
hope  for  recovery,  whilst  at  the  same  time  it  would  save 
the  patient  much  ultimate  suffering.  On  two  occasions  I 
have  been  induced  to  remove  the  second  eye,  for  the  sole 
purpose  of  i^rocuriiig  some  temporary  relief  from  the  ex- 
cessive pain  induced  by  the  over-distended  globe,  and  at  a 
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time  when  there  was?  not  the  slightest  prospect  of  arresting 
the  disease.  In  each  case  the  operation  gave  so  much 
ease,  that  under  similar  circumstances  I  should  not  hesi- 
tate to  repeat  it. 

Sarcoma  op  the  Ciiotioid. — To  this  affection  has  also 
been  applied  the  terms  medullary  sarcoma  and  medidlarij 
cancer.  Adopting  the  definition  given  by  Arnott  in  hi« 
work  on  Cancer,  "  a  sarcoma  is  almost  entirely  a 
cellular  growth  with  more  or  less  of  a  visible  intercellular 
substance,"  and  the  cells  may  be  either  round,  oval,  or 
spindle-shaped,  each  containing  a  nucleus  and  nucleolus. 
"  In  these  several  varieties,  however,  the  one  character 
remains — viz.,  that  the  bulk  of  the  tvimour  is  built 
up  of  simple  cells,  bound  together  by  a  scanty  homo- 
geneous or  granular  semi-Huid  substance.  Hence  a 
marked  distinction  from  carcinoma,  in  which  the  cells  are 
as  a  rule  qiiite  free  from  any  visible  intercellular  material, 
and  float  in  the  meshes  of  a  fibrous  stroma."* 

A  sarcoma  of  the  choroid  starts  from  the  connective 
tissue  of  the  choroid ;  it  has  a  strong  tendency  to 
recur  in  the  vicinity  from  which  it  originated  after 
it  has  been  removed,  and  it  will  frequently  give  rise  at 
a  late  period  of  the  disease  to  secondary  tumours  in  other 
organ.s,  as  the  liver,  lungs,  or  kidneys ;  but,  according  to 
Billroth  of  Vienna,  it  rarely  infects  the  lymj^hatic  glands. 

Progress  of  the  Disease. — A  small  nodule  first  appears 
on  the  choroid,  which  detaches  the  portion  of  retina  with 
which  it  is  in  contact,  and  loosens  also  that  which  sur- 
rounds it.  As  it  grows  it  pushes  forward  the  retina,  dis- 
places the  vitreous,  and  presses  the  lens  and  iris  towards 
the  cornea.  Frequently  the  globe  loses  its  normal  shape, 
and  dark  bulgings  will  be  seen  in  the  ciliary  region.  The 
cornea  grows  dull,  then  ulcerates,  and  through  the  opening 
the  tumour  crops  out ;  or  else  it  makes  an  exit  for  itself 
posteriorly,  and  bursting  through  the  sclerotic,  it  extendi 
itself  into  the  orbit.  Having  escaped  from  within  the 
globe,  it  seems  as  if  it  had  acquired  new  vitality,  and  grows 
with  an  increased  vigour.  If  the  tumour  has  burst  through 
the  fflobe  anteriorly,  its  surface  after  a  time  ulcerates 
and  bleeds,  and  it  assumes  an  appearance  which  has  given 
to  it  the  name  of  "  fungus  haematodes."    The  attacks  of 

*  Arnott,  On  Cancer  :  its  Varieties,  tlieir  Histology  and  Diag- 
nosis, page  43. 
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htemorrhage  increase  in  frequency  with  the  advance  of 
the  disease  until  the  patient  at  length  sinks,  worn  out 
with  pain  and  loss  of  blood.  Such  is  the  history  of  a  case 
which  has  been  allowed  to  proceed  to  its  termination  un- 
checked by  surgical  treatment,  but  fortunately  these 
examples  are  now  rare. 

Symptoms. — The  first  symptom  which  generally  draws 
attention  to  the  eye  is  the  loss  of  sight,  which  may  be 
(jither  jjai'tial  or  complete  according  to  the  size  and  situa- 
tion of  the  tiimour.  At  the  commencement  of  the  disease 
there  is  usually  no  pain  as  a  warning  of  the  aj^proaching 
evil,  but  as  the  tumour  grows  and  distends  the  globe,  tht-re 
is  often  excessive  suffering.  The  diagnosis  of  a  choroidal 
tumour  in  the  early  stage  is  frequently  very  difficult ;  but 
with  the  ophthalmoscope  it  may  be  detected  at  a  period 
when  the  onl^  symptom  is  a  loss  of  sight  in  a  portion  of 
tlie  field  of  vision. 

It  should  be  remembered,  that  during  the  progress  of 
growth  of  an  intraocular  tumour,  an  increased  tension  of 
the  globe  frequently  occurs,  and  that  from  overlooking 
the  cause  of  this  glaucomatous  symptom,  mistakes  have 
occasionally  been  made  b}'^  treating  such  cases  with 
iridectomy. 

Melanotic  Sarcoma  of  the  Choroid,  called  also  Melanotic 
Cancer,  is  the  same  disease  as  the  sarcoma  of  the  choroid 
described  in  the  preceding  section,  the  only  difference 
being  the  addition  of  the  black  pigment  which  is  scattered 
in  varying  qiiantities  thoughout  its  structure.  I  have  on 
two  or  three  occasions  seen  the  identity  of  sarcoma  and 
melanotic  sarcoma  well  illustrated  by  the  changes  which 
have  occurred  in  the  growth  of  the  tumour.  Whilst  confined 
within  tlie  globe,  the  sarcoma  in  each  case  was  deeply 
coloured  with  pigment,  so  as  to  be  in  parts  absolutely 
black  ;  but  having  burst  through  the  sclerotic  posteriorly, 
it  grew  with  an  increased  rapidit}^  and  the  extraocular 
])ortion  was  white.  The  tumour  external  to  the  globe 
was  the  same  growth  and  continuous  ^vith  that  which  was 
within  the  eye ;  both  were  sarcomatous,  but  the  addition 
of  pigment  made  the  parts  within  the  globe  melanotic. 

The  prognosis  of  choroid al_  tumours  is  generally  unfa- 
vourable. The  best  chance  is  afforded  the  patient  when 
the  disease  is  detected  early,  and  the  eye  removed  before 
the  tumpur  has  attained  a  large  size.  It  is  of  the 
greatest  importance  that  the  eye  should  be  excised  befure 
the  tumour  has  burst  through  the  external  coats,  as  when 
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the  disease  has  reached  this  stage  there  is  the  prohabihty 
that  the  neighbouring  tissues  have  become  infected  by  it. 

:Z'5vafme«f.— Excision  of  the  eye.  If  the  tumour  has 
made  its  way  though  the  sclerotic,  the  chloride  of  zinc 
paste  (F.  7)  should  be  applied  to  the  tissues  m  the 
orbit,  in  the  manner  recommended  in  the  section  Tkeat- 

MEST  OF  O.iBITAL  TUMOURS. 

S\RCOM  v  OP  THE  Choroid  origixating  in  Lost  Eyes.— 
Eyes  which  have  been  long  lost  either  from  injury  or 
disease  occasionally  become  the  seat  of  sarcomatous 
tumours  from  the  choroid.  It  is  true  that  such  cases  are 
comparatively  rare,  yet  thej  occur  with  sufficient  frequency 
to  show  that  the  degenerative  changes  which  take  place  m 
eyes  which  have  been  destroyed  by  accident  or  disease  are 
favourable  for  the  production  of  sarcomatous  growths. 
Fic  51  represents  a  section  of  an  eye  I  removed  from  a 
patient,  let.  sixty-nine,  who  had  suffered  from  an  acute 
infiamraatory  attack  twelve  years  previously,  which  had 
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spread  into  the  retina  and  optic  nerve,  and  j^assed  either 
througli  the  nerve  or  sclerotic  into  the  lax  cellular  tissue  out- 
side the  globe.  The  conical-shaped  tumour  which  sprang 
from  the  optic  nerve  was  probably  a  secondary  formation.* 
Mr.  Streatfeild  has  also  related  a  case  in  which  an  old 
man  lost  the  sight  of  one  eye  from  an  inflammatory  attack 
thirteen  years  before  coming  under  his  care.  The  eye 
remained  shrunken  and  quiet  until  within  the  last  three  or 
four  months,  when  it  rapidly  enlarged.  Mr.  Streatfeild 
removed  the  eye,  and  after  excision  the  globe  was  found 
hlled  with  a  sarcomatous  growth  which  had  passed  out- 
wards, rupturing  the  sclerotic,  and  had  formed  a  large 
extraocular  tumour. 
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Optic  Neukitis  —  Neuro-retiuitis.  —  There  are  two 
forms  of  neuritis  : — 

1.  Descending  Optic  Neuritis. — The  inflammation  is 
confined  to  the  optic  nerve,  and  it  is  called  desceudimj 
neuritis  because  it  is  the  result  of  extraocular  disease  and 
the  inflammatory  symptoms  descend  along  the  truiik  of 
the  optic  nerve  to  the  papilla  within  the  eye.  It  may  be 
caused  by  tumours  in  the  brain  or  in  the  orbit,  or  by  an 
intracranial  syphilitic  node,  or  by  meningitis,  hydro- 
cephalus, or  any  other  affection  within  the  skull  which 
produces  pressure  on  the  nerve,  or  impedes  the  return  of 
blood  through  the  ophthalmic  vein  to  the  cavernous  sinus. 
It  may  also  arise  from  injuries  to  the  head  coming  on 
many  months  after  the  patient  has  apparently  recovered 
from  all  efl'ects  of  the  accident.  Dr.  Hughlings  Jackson 
states  that  descending  optic  neuritis  may  be  caused  by 
any  "  coarse  "  disease  in  the  cerebrum  or  cerebellum. 

2.  Neuro-rctinitis,  or  Ascendinr/  Opfic  NeariHs. — The 
inflammation  is  not  limited  to  the  optic  nerve,  but  it  in- 
cludes also  the  retina,  from  which  it  probably  originates, 
and  extends  to  the  optic  nerve  ascending  a  short  distance 
along  its  trunk .  It  may  be  induced  by  syphilis,  by  derano-e- 
ments  of  the  functions  of  the  uterus,  or  by  any  exhaustuig 
cause,  such  as  fever,  diphtheria,  or  over-lactation. 

1.  Symptoms  of  Desccudiiuj  Optic  Neuritis.— Bnrmg  the 
acute  or  early  stage  there  is  an  increased  redness  of  the 


*  Royal  London  Opbthalmic  Hospital  Reports,  vol.  vii.  p.  277. 
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optic  disc,  but  this  gradually  subsides,  and  it  assumes 
a  greyish- white  colour,  with  a  peculiar  "woolly"  look, 
'*  much  as  if  cotton  wool  had  been  carded  until  all  its 
fibrils  radiated  outwards  from  a  centre."*  The  state  of 
the  optic  papilla  presents  a  characteristic  appearance 
which  has  been  termed  the  em/orged  ihipilla.  It  is  swollen 
and  prominent,  sometimes  bulging  forward  to  such  aji 
extent  as  to  be  easily  recognised  by  direct  examination 
with  the  ophthalmoscope.  The  outline  of  the  disc  is  ir- 
regular, confused,  or  lost ;  the  arteries  are  small  and 
thready ;  the  veins  large,  dark-coloured,  and  often  tor- 
tuous ;  and  portions  of  the  vessels  in  their  course  over  the 
l^apilla  are  obscured  by  exudation.  Occasionally  there 
are  small  ha3morrhagic  spots  on  the  disc  and  in  the  adja- 
cent retina,  which  is  often  of  a  dull  and  whitish  colour 
from  inriammatory  effusions,  whilst  the  rest  of  the  retina 
remains  perfectly  transparent.  There  is  a  steady  dimi- 
nution of  the  acuity  of  vision,  often  accompanied  with  a 
contraction  or  partial  loss  of  the  visual  field.  The  pupil 
is  rather  dilated  and  sluggish.  The  patient  has  no  pain 
in  the  eye,  nor  are  thei'e  any  external  manifestations  to 
account  for  the  increasing  loss  of  sight.  Both  eyes  are 
generally  affected,  and  the  disease  is  usually  symme- 
trical ;  but  one  eye  may  be  attacked  a  little  in  advance 
of  the  other,  or  the  impairment  of  sight  ma}''  be  greater 
iu  one  eye  than  in  the  other.  After  a  variable  time  all 
the  prominent  ophthalmoscopic  syn;ptoms  of  neuritis 
subside ;  the  morbid  effusions  are  absorbed,  the  disc 
becomes  flattened  and  of  a  creamy  white,  and  the  arteries 
are  reduced  to  mere  threads,  but  for  a  long  time  the 
veins  continue  large  and  tortuous.  With  all  these 
changes  there  is  usually  a  steady  diminution  of  sight, 
until  ultimately  it  is  completely  lost  or  reduced  to  a 
mere  perception  of  large  objects. 

In  a  paper  by  Dr.  Hughlings  Jackson,  "  On  the  Use  of 
the  Ophthalmoscope  in  Brain  Disease,"!  he  states  that 
"  the  intraocular  condition  most  frequently  discovered  in 
physicians'  practice  is  double  optic  neuritis ;  and  it  is 
very  common  for  this  condition  to  exist  in  a  patient  who 
can  read  the  smallest  type,  and  who  sup]ioses  his  sight 


*  Hutchinson,  On  Inflammation  of  tlie  Optic  Nerve.  Roya 
Loudon  Ophthalmic  Hospital  Keports,  vol.  v.  p.  93. 

+  The  Lancet,  October  12,  1872. 


200 


DISEASES  OF  THE  OPTIC  NEEYE. 


to  be  good :  there  is  a  marked  pathological  change  with- 
out atiy  olvious  symptom."  "Hence,  if  the 

oj)hthalmoscope  be  not  uned  by  routine  in  cases  of  brain 
disease,  optic  neuritis  will  be  constantly  overlooked.  It 
is  one  of  those  things  '  not  found  '  because  '  not  looked 
for.'  "  A  very  interesting  paper  on  "  Defects  of  Sight  in 
Diseases  of  the  Nervous  System"  has  been  also  ])-ublished 
by  the -same  author  in  the  Eoyal  London  Ophthalmic 
Hospital  Eeports,  vol.  iv.  p.  o89,  in  which  he  shows  the 
frequency  of  optic  neuritis  in  diseases  of  the  brain,  and 
to  which  I  would  refer  the  reader. 

The  constitidional  symptoms  all  point  to  disease  within 
the  head  and  to  an  interference  with  the  healthy  cei-ebral 
circulation.  There  is  frequently  severe  headache  and 
giddiness,  both  of  which  may  be  either  constant  or  inter- 
mittent ;  or  there  may  be  loss  of  smell  or  defect  of  hear- 
ing, or  occasional  epileptic  convulsions,  or  palsy  of  one 
or  more  of  the  ocular  nerves,  or  a  loss  of  the  proper  co- 
ordinating power  over  the  muscles  of  the  extremities. 

2.  S[j~,nijtoms  of  Neuro-retiiiitis,  or  ascending  Optic 
Neuritis. — The  optic  disc  is  clouded,  its  outline  is  indis- 
tinct or  lost,  and  the  vessels  as  they  pass  over  its  surface 
are  more  or  less  obscured,  but  there  is  not  the  venous 
distension  or  the  engorgement  of  the  papilla  which 
characterize  the  pure  descending  neuritis.  The  great 
point  of  distinction,  however,  between  neuritis  and 
neuro-retinitis  is,  that  in  the  one  the  retina  is  extensively 
involved,  whilst  in  the  other  it  is  either  not  at  all  aflected, 
or  only  for  a  short  distance  immediately  surrounding  the 
disc. 

In  neuro-retinitis  the  whole  surface  of  the  retina  seems 
obscured  by  a  diffused  haze  which  renders  all  the  minute 
vessels  indistinct,  and  gives  a  peciiliar  and  characteristic 
washed-out  appearance  to  the  fundus.  There  is  also  an 
absence  of  the  head  symptoms  which  were  noticed  as 
being  generally  present  in  neuritis.  In  neuro-retinitis 
the  disease  is  often  confined  to  the  one  eye,  whereas  in 
the  descending  neuritis  both  eyes  are  generally  affected. 

The  prognosis  of  neuritis  dependent  on  cerebral  causes 
is  very  unfavourable.  _  The  disease  generally  resists  all 
treatment,  and  ends  in  atrophy  of  the  optic  nerve  and 
bUndness.  The  prognosis  of  neuro-retinitis,  although  un- 
favourable, is  yet  more  hopeful  than  that  of  descending 
neuritis,  and  especially  if  some  blood-poisoning,  such  as 
syphilis,  can  be  traced  as  the  probable  cause  of  the  disease. 
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Treatment. — For  doscendinr}  neuntis  the  treatment  must 
be  guided  by  the  existing  symptoms,  which  generally  point 
to  mischief  within  the  head.  No  special  remedies,  how- 
ever, can  be  advised  for  their  relief,  as  the  causes  which 
produce  them  are  both  too  numerous  and  obscure.  Large 
doses  of  the  bromide  of  potassium  will  sometimes  do 
good ;  or,  if  there  be  any  syphilitic  taint,  the  iodide  of 
potassium  may  be  also  tried. 

In  neuro-retinitis  care  must  be  taken  to  ascertain  the 
source  of  the  disease,  as  it  may  be  due  to  many  causes. 
When  it  can  be  ascribed  to  sy])hilis,  the  mist,  potass,  iodid. 
(F.  80)  may  be  given  during  the  day,  and  pil.  Plummer 
gr.  5  every  other  night ;  or  the  mist,  potassii  iodidi  cum 
hydrarg.  perchlorid.  (F.  87j  may  be  prescribed.  If  the 
patient  is  feeble,  the  unguent,  hydrarg.  cum  belladonna 
(F.  Ill)  may  be  rubbed  into  the  temple  night  and  morning, 
and  the  mist.  quinjE  {¥.  69)  be  taken  during  the  day. 

When  the  disease  is  apparently  due  to  suppressed  men- 
struation, every  endeavour  should  be  used  to  restore  the 
uterine  functions.  In  some  cases  I  have  had  excellent 
results  from  the  iodide  of  potassium  given  in  10  gr.  doses 
twice  a  day  in  water.  It  has  then  acted  as  a  powerful 
emmenagogue.  I  must,  however,  confess  that  this  medi- 
cine has  occasionally  failed  to  do  good,  or  its  adminis- 
tration has  been  attended  with  only  a  partial  success. 
Notice  should  be  taken  whether  the  amenorrhoea  is  due 
to  ana3mia  or  congestion.  If  the  former,  tonics  of  quinine 
and  iron,  or  the  mist,  ferri  perchlorid.  cum  tinct.  ergotfe 
(F.  78)  may  be  ordered,  but  at  the  same  time  some  aloetic 
pill  should  be  prescribed  to  insure  the  regular  daily  action 
of  the  bowels.  If  the  suppression  is  due  to  congestion,  the 
bowels  should  be  freely  acted  on  by  a  brisk  purgative. 
In  some  cases  small  doses  of  podophyllin  given  every  other 
or  third  night  do  good.  During  the  day  the  iodide  and 
bromide  of  potassium  in  a  bitter  infusion,  or  the  mist, 
boracis  (F.  62)  may  be  given.  When  the  sight  is  rapidly 
failing,  and  there  is  much  pain  in  the  head,  I  have  known 
the  inunction  of  the  unguent,  hydrarg.  night  and  morning, 
so  as  to  get  the  patient  quickly  under  its  influence,  pro- 
chictive  of  great  good.  As  soon  as  the  gums  are  spongy, 
the  frequency  of  the  rubbing-in  must  be  diminished,  but 
a  slight  mercurial  action  should  be  kept  up  for  two  or 
three  weeks. 

In  cases  of  neuro-retinitis  dependent  on  or  associated 
with  great  debility,  such  as  after  fever,  or  diphtheria,  or 
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from  over-lactation,  the  mineral  acids  with  cinchona,  or 
some  of  tlie  preparations  of  iron,  are  most  likely  to  do 
good.  A  slight  mercurial  counter-irritation  may  be  also 
kept  up  on  the  temple  i)f  the  affected  eye,  by  rubbing  in 
every  night  a  little  of  the  unguent,  hydra.rg.  iodidi  rubri 
(F.  117);  or  by  applying  small  blisters  about  the  size  of 
a  shilling  from  time  to  time,  and  afterwards  di-essiug  the 
vesicated  surfaces  with  the  unguent,  hydrarg. 

Atrophy  of  the  Optic  Nerve — whife  atrnphi/ — may  be 
caused  by  disease  of  the  brain  or  medidla  oblongata  ;  or 
it  may  be  the  unfortunate  termination  of  some  deep-seated 
inflammation  of  the  eye. 

Atrophy  of  the  optic  nerve  may  therefore  be  con- 
sidered under  two  headings  :  — 

1.  That  which  proceeds  from  disease  beyond  the  eye. 

2.  That  which  arises  from  witldii  the  eye. 

1.  AtropliTj  of  the  Optic  Nerve  from  Disease  beyond  the 
Eye.  ■ —  This  foi-m  is  mostl}'  occasioned  by  cerebral  or 
cerebro-spinal  disease,  or  by  tumours  within  the  orbit. 
Neuritis  of  both  eyes  may  be  thus  induced,  and  atrophy 
of  the  optic  nerves  may  follow  as  a  consequence.  Ati'ophy 
may,  however,  come  on  without  neuritis,  dependent  no 
doubt  upon  cerebral  causes,  but  which  are  often  too 
obscure  to  be  diagnosed.  It  is  to  atrophy  of  the  nerve 
arising  from  disease  beyond  the  eye  that  the  term  "  white 
atrophy"  is  properly  applied.  In  the  other  forms  of 
atrophy  the  papilla  is  also  greyish- white  or  white,  and 
especially  in  their  most  advanced  stages  :  but  the  charac- 
teristic signs  of  white  atrophy  of  the  optic  nerve  are  best 
found  in  cases  arising  from  cerebral  disease.  See  article 
AiiAURosis,  p.  204. 

OjMhalmoscopic  Appearances  of  White  Atrophy. — When 
the  disease  is  fully  advanced,  the  optic  disc  looks  large,  flat, 
and  of  a  bhiish  or  pearly  whiteness.  The  retinal  vessels  are 
generally  small;  the  arteries  often  appear  as  mere  threads, 
but  in  some  cases,  and  especially  in  those  which  proceed 
from  neuritis,  the  veins  are  large  and  distended.  The 
small  blood-vessels,  which  are  usually  seen  on  the  disc, 
have  shrunk  from  view,  and  the  surface  of  the  nerve  is 
blanched  and  bloodless.  There  is  frequently  an  excava- 
tion of  the  optic  nerve,  not  from  any  increased  tension 
of  the  eye,  but  from  a  shrinking  from  atrophy  of  the 
nervous  elements,  and  a  falling  in  of  the  central  portion 
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of  the  papilla.  The  peculiarities  of  this  "  atrophic  cup" 
are,  that  it  is  a  shallow  excavation,  shelving  from  the 
margin  towards  the  centre  of  the  nerve,  quite  different 
from  the  abrupt  edge  of  the  glaucomatous  cup.  The 
disc  presents  the  peculiar  bluish  or  milky  whiteness  of 
atrophy,  its  vessels  are  small,  and  there  is  little  or  no 
displacement  of  them  as  they  pass  from  the  margin  of  the 
papilla  on  to  the  retina.  For  a  description  of  the  glau- 
comatous and  the  physiological  excavations  of  the  optic 
.  nerve,  see  article  Glaucoma,  p.  114. 

2.  Atropliii  of  the  Optic  Nerve  from  disease  within  the  eye 
may  be  caused  by  chronic  aifections  of  the  choroid  or 
retina,  by  glaucoma,  by  acute  inflammation  of  the  eye, 
or  by  an  injury  producing  extensive  intraocular  hasmor- 
rhage.  As  the  original  disease  subsides,  the  cloudiness 
of  the  inflamed  structures  may  partially  and  sometimes 
completely  disappear,  but  the  retina  and  optic  nerve,  in- 
stead of  regaining  their  functions,  undergo  a  slow  jDrocess 
of  atrophy,  and  ultimately  all  sight  is  extinguished.  Tiie 
ophthalmoscopic  appearances  are  variable,  and  depend 
veiy  much  on  the  nature  of  the  affection  which  has 
caused  the  atrophy.  The  optic  papilla  is  ana3mic,  and  of 
a  cloudy  or  greyish  white,  but  it  has  not  generally  the 
brilliant  tendinous  whiteness  of  white  atrophy ;  its  out- 
line is  often  indistinct  or  irregular,  and  its  vessels  are 
small  and  withered.  In  some  cases  the  optic  disc  looks 
absolutely  smaller  than  normal,  and  this  is  especially  so 
if  the  eye  is  soft  and  somewhat  shrunken.  A  cloudy  fllm 
olten  2)crvades  the  whole  fundus,  and  blurs  the  appear- 
ance of  the  structures  behind  it.  Associated  with  this 
condition  of  the  eye  there  are  frequently  to  be  seen 
patches  of  atrophied  choroid  with  irregular  deposits  of 
pigment,  and  occasionally  also  a  partial  detachment  of  the 
retina. 

The  Pro(jnosis  and  Treatment.  —  The  prognosis  of 
ati"ophy  of  the  optic  nerve  is  very  unfavourable.  The  only 
hope  is,  that  if  there  is  any  sight  remaining,  it  may  be  still 
retained.  Our  first  effort  must  be  to  ascertain  the  cause 
of  the  atrophy,  and  then  by  appropriate  remedies  to 
arrest  the  progress  of  the  disease.  The  treatment  of  the 
various  affections  which  may  cause  atrophy  of  the  retina 
and  optic  nerve  will  be  found  under  their  resiiective 
headings. 

For  the  white  atrophy  of  the  optic  nerve  which  pro- 
ceeds from  cerebral  disease  the  subcutaneous  injection  of 
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strychnine  has  been  recommended,  in  doses  commencing 
at  gr.  and  increased  daily  by  gr.  until  the 
quantity  injected  reaches  gr,  ^V-  Y^'"!  doubtful 

whether  this  treatment  does  any  good,  and  it  is  certainly 
not  free  from  danger.  I  know  of  one  case  in  which  violent 
convulsions  followed  the  injection  of  -gL  of  a  grain  of 
strychnia,  although  the  patient  had  previously  on  several 
occasions,  at  intervals  of  two  and  three  days,  had  the 
same  dose  administered. 

Atkophy  of  the  Optic  Nejive  from  Tobacco. — The 
theory  that  tobacco  in  excess  will  produce  a  peculiar  form 
of  white  atrophy  of  the  optic  nerve,  has  received  the  sanc- 
tion of  the  late  Dr.  Mackenzie,  and  of  Messrs.  Critchett, 
Wordsworth,  Hutchinson,  and  others.  My  own  expe- 
rience at  the  Royal  London  Ophthalmic  Hospital,  how- 
ever, leads  me  to  dissent  from  this  doctrine,  as  I  do  not 
remember  ever  having  seen  a  case  in  which  the  loss  of 
sight  could  be  fairly  attributed  to  tobacco  only.  There 
was  always,  in  addition  to  the  immoderate  smoking,  some 
other  excess,  such  as  intemperance,  dissipation,  or  an 
undue  mental  strain  with  loss  of  rest. 

Opaque  Optic  Nerve  Fibres. — This  congenital  anomaly 
is  recognised  by  the  ophthalmoscope  as  a  white  patch  ex- 
tending from  the  optic  nerve  and  terminating  in  feathery 
strias  in  the  retina.  In  the  normal  condition  the  nerve 
tubes  of  the  optic  nerve  lose  their  medullary  sheath  at 
and  in  their  passage  through  the  fascia  crihrnsa,  but 
it  occasionally  happens  that  in  one  or  more  bundles  of  the 
optic  nerve  fibres  the  white  medullary  sheath  is  prolonged 
on  them  for  some  distance  into  the  retina.  This  congenital 
peculiarity  does  not  affect  the  sight.  It  is,  however,  gene- 
rally only  detected  when  the  eye  is  being  examined  by 
the  ophthalmoscope  for  some  defect  of  sight,  and  is 
therefore  occasionally  mistaken  for  an  inflammatory  exu- 
dation. 

AMAUROSIS  AND  AMBLYOPIA. 

Amaurosis. — It  is  best  to  restrict  this  term  to  those 
cases  of  impaired  vision  and  blindness  which  are  due  to 
cerebral  or  cerebro- spinal  causes.  Before  the  discovery 
of  the  ophthalmoscope,  amaurosis  was  the  generic  name 
of  a  group  of  obscure  diseases  originating  either  within 
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or  beyond  the  eye,  and  characterized  by  a  gradual  failure  of 
sight  usually  terminating  in  blindness.  With  increased 
facility  for  diagnosis,  most  of  these  affections  have  now 
been  traced  to  their  right  source,  and  have  received  their 
own  proi:)er  name  and  place  in  the  list  of  ophthalmic  dis- 
eases. There  still,  however,  remain  a  large  number  of 
cases,  marked  by  a  progressive  diminution  of  sight,  de- 
pendent on  changes  in  the  brain  or  spiual  cord,  the  exact 
nature  of  which  we  are  unable  to  estimate  during  Hfe,  and 
which  from  a  want  of  a  more  precise  knowledge  may  be 
conveniently  classed  under  the  heading  of  amaurosis. 

Although  the  cause  of  the  blindness  is  at  a  distance 
from  the  eye,  yet  secondary  changes  soon  take  place  in 
the  optic  papilla  which  enable  the  disease  to  be  recognised 
by  the  ophthalmoscope,  and  its  probable  progress  fore- 
told. 

For  many  useful  suggestions  in  the  diagnosis  and  prog- 
nosis of  amaurotic  affections,  I  am  indebted  to  the 
valuable  paper  on  "  Amblyopia  and  Amaurosis,"  by  Von 
Graefe.* 

In  the  examination  of  patients  suspected  to  be  suffer- 
ing from  amaurosis,  we  should  ascertain — 

1.  The  history  of  the  case. 

2.  The  state  of  the  field,  and  the  acuteness  of  vision, 
y.  The  condition  of  the  optic  papilla. 

1.  The  history  of  the  case  always  affords  important  in- 
formation both  as  to  the  diagnosis  and  prognosis  of  the 
disease.  By  it  we  determine  whether  the  loss  of  sight 
was  sudden  or  gradual ;  whether  it  was  preceded  by  head 
symptoms,  or  by  functional  disturbances  of  other  organs, 
as  the  kidneys,  the  liver,  or  the  uterus  ;  or  whether  there 
had  been  any  previous  constitutional  disease,  such  as 
gout,  rheumatism,  or  syphilis. 

The  duration  of  the  impairment  of  sight  is  also  an  im- 
portant element  in  forming  a  prognosis ;  thus,  if  the 
defective  vision  has  been  for  some  months  stationary, 
and  all  evidence  of  the  disease  to  which  it  was  apparently 
due  has  passed  away,  a  favourable  opinion  would  be 
given;  whereas,  if  the  loss  of  sight  be  recent,  and  there 
ai'e  persistent  head  symptoms,  we  should  conclude  that 


*  Translated  by  Mr.  J.  Zachariah  Laurence,  from  Zuhender's 
Klin.  Monatsbl.  fur  Augenheilkuude,  18(35,  p.  129.  Ophthalmic 
Review,  No.  7,  p.  232. 
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the  amaurosis  is  progressive,  and  will  probably  termi- 
nate in  blindness. 

2.  The  State  of  the  Field  and  the  Acufeness  of  Vision. — 
The  condition  o£  the  visual  field  should  be  carefully  tested 
by  one  of  the  methods  described  at  page  215,  so  that  any 
imperfection  either  as  regards  its  j^eriphery  or  its  con- 
tinuity of  surface  may  be  accurately  noted,  as,  according 
to  Von  Graefe,  the  state  of  the  field  forms  a  good  basis 
on  which  to  ground  a  prognosis.  In  all  cases  of  amaurosis, 
the  acuteness  of  central  sight  should  be  ascertained  and 
coni]3ared  with  the  defects  and  extent  of  the  field  of  vision. 
The  following  variations  may  be  noticed. 

a.  With  diminished  acuity  of  central  vision,  the  field 
may  be  entire  in  its  periphery  and  continuous  throughout 
its  area,  whilst  the  visual  power  is  reduced  in  all  direc- 
tions. Such  cases  are  usiially  stationary,  and  so  far  a 
hopeful  prognosis  may  be  given. 

(8.  With  diminished  acuity  of  central  vision,  the  field 
may  be  contracted  in  one  or  more  directions,  or  broken 
by  blind  patches  (scotomata),  whilst  the  visual  power 
throughout  the  rest  of  its  extent  is  greatly  lowered.  With 
these  symptoms  the  disease  may  be  considered  progres- 
sive, and  the  i^rognosis  is  blindness. 

7.  There  may  be  complete  loss  of  central  vision,  but 
either  with  or  without  impairment  of  the  rest  of  the  field. 
If  with  complete  loss  of  central  vision  the  i^eriphery  and 
continuity  of  the  field  are  good,  there  is  reason  to  hope  that 
the  disease  maybe  stationary,  although  there  is  but  a  slight 
prospect  of  recovering  the  central  vision  which  has  been 
lost.  The  prognosis  is  therefore  favourable,  as  the  pi-oba- 
bility  is  that  the  patient  will  not  go  blind.  If,  however, 
in  addition  to  the  central  scotoma,  there  are  other  blind 
patches  in  the  field,  or  the  periphery  is  much  contracted,  so 
that  the  eccentric  vision  is  greatly  reduced,  then  the  prog- 
nosis is  most  unfavourable,  nnd  blindness  may  be  pi-edicted. 
It  must,  however,  be  remembered  that  the  prognosis  of 
this  form  of  central  amaurosis  does  not  apply  to  a  similar 
state  of  bliudriess  which  may  be  produced  by  retinal 
hajmorrhage,  or  some  other  disease  ivithin  the  eye,  the 
seat  of  which  can  be  accurately  determined  by  the  oph- 
thalmoscope. 

8.  There  may  be  hemiopia  or  complete  loss  of  half  the 
field  of  vision,  in  many  cases  distinctly  marked  as  if  by  a 
vertical  line,  on  one  side  of  which  all  is  clear,  whilst  on 
the  other  all  is  dark.  There  are  tv:o  forms  of  hemiopia 
to  be  noticed,  the  first  called  e(^tiilatercd  from  the  corre- 
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spoudiug  halves  of  tlie  two  retiniu  beiocf  affected :  thus 
the  onfer  half  in  one  eye,  and  the  inner  halt"  in  the  other, 
may  be  jointly  paralysed,  or  the  reverse.  In  the  second 
form,  which  is  extreniely  rare,  the  inner  halves  of  the 
retinae  of  the  two  eyes  are  blind,  but  the  hemiopia  is 
more  diffuse,  and  the  limitation  is  seldom  abruptly 
marked  as  in  the  former.  To  understand  the  distinction 
between  these  two  classes  of  hemiopia,  it  is  necessary  to 
refer  brietly  to  the  anatomy  of  the  optic  tract,  commis- 
sure, and  nerve.  The  central  fibres  of  each  optic  tract 
decussate  in  the  commissure,  and  are  connected  with  the 
optic  nerve  of  the  opposite  side,  and  supply  the  inner 
halves  of  the  retinaj ;  whilst  the  outer  fibres  of  each  tract 
go  to  the  optic  nerve  of  the  same  side,  and  supply  the  outer 
halves  of  the  retinte.  Each  eye  thus  receives  nerve  fibres 
from  both  optic  tracts,  the  outer  half  of  the  retina  being 
provided  with  filaments  from  its  own  tract,  whilst  the 
inner  half  is  furnished  from  the  one  of  the  opposite  side. 
Hence  it  is  that  a  clot  of  blood,  or  a  tumour  i:)ressing  on 
the  optic  tract  only  of  one  side,  say  the  right,  will  produce 
homioj)ia  of  the  outer  half  of  the  right  eye,  and  the  inner 
half  of  the  left.  If,  however,  the  commissure  is  the  part 
afi'ected,  there  will  be  hemiopia  of  the  inner  halves  of 
both  eyes.  In  testing  the  field  of  vision,  the  student 
must  not  forget  that  the  right  half  of  the  field  corresponds 
to  the  left  half  of  the  retina,  and  vice  versa. 

The  irroejnnsis  of  hemiopia  must  depend  very  much  on 
the  cause  which  has  jiroduced  it.  If  the  half  blindness 
originated  from  the  pressure  of  some  syphilitic  effusion 
on  the  optic  tract,  the  sight  may  be  regained ;  or  if  it  be 
from  the  presence  of  a  blood  clot,  there  is  reason  to  hope 
that  even  if  the  vision  should  not  be  restored,  the  defect 
may  remain  stationary  ;  but  if  a  cerebral  tumour  be  sus- 
pected, the  prognosis  is  most  unfavourable. 

3.  The  coudifioii'of  the  optic  pairiJI'i.  in  cases  of  ad- 
vanced amaurosis  is  that  of  white  atrophy,  as  described 
at  page  202. 

T]ie  symptoms  which  are  associated  with  amaurosis 
are  very  variable.  In  one  class  of  cases  there  is  no  pain 
in  the  eye  or  head,  and  no  constitutional  disturbance,  the 
only  symptom  being  a  gradual  fading  away  of  sight. 

In  another  class,  the  blindness  is  preceded  by  acute 
head  symptoms,  which  may  last  for  several  days  or  longer, 
and  then  either  cease  altogether,  or  greatly  diminish. 
With  the  cessation  or  diminution  of  the  pain  in  the  head, 
the  first  indications  of  failing  sight  arc  noticed.  The 
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patient  may  regain  his  health  and  the  full  enjoyment  of 
all  his  mental  and  physical  powers,  but  his  sight  steadily 
fades  until  he  is  in  absolute  darkness.  The  loss  of  vision 
in  these  cases  is  no  doubt  due  to  some  organic  changes  in 
the  brain  produced  during  the  acute  inflammatory  attack, 
when  the  pain  in  the  head  was  severe.  The  cause  was 
transitory,  but  its  effects  are  permanent. 

In  a  third  class,  the  pain  in  the  head  is  continuous,  the 
patient  is  never  free  from  suffering.  Intense  headache  is 
the  first  symptom  of  the  disease,  and  it  precedes  the  loss 
of  sight.  Although  at  times  its  severity  is  lessened,  it  is 
never  absent.  I  have  had  such  patients  tell  me  that  they 
would  not  mind  being  blind,  if  they  could  only  be  free 
from  pain.  These  are  the  most  distressing  of  the  amau- 
rotic cases  ;  we  can  do  nothing  for  the  absolute  hlindness, 
and  but  little  for  the  constant  pain,  as  the  preparations  of 
opium  are  seldom  tolerated. 

Amaurosis  may  be  associated  with  epilepsy,  hemiplegia, 
and  locomotor  ataxy.  It  may  also  occur  with  paraplegia  : 
Dr.  Hughlings  Jackson  says,  "  Dr.  Browii-Sequard  has 
frequently  drawn  my  attention  to  cases  of  paraplegia  in 
which  amaurosis  has  also  existed,  without  any  other 
symptoms  to  suggest  disease  within  the  cranium."  .  .  .  . 
"  The  blindness  he  believes  is  the  result  of  eccentric  irri- 
tation. Dr.  Wilks  also  has  obsei'ved  several  such  cases."* 

State  of  the  Pupil. — In  the  early  symptoms  of  amau- 
rosis dependent  on  brain  disease,  the  pupil  is  rather 
dilated  and  sluggish ;  but  in  the  later  stages  it  is  widely 
expanded  and  fixed,  giving  to  the  eyes  the  peculiar  vacant 
stare  which  is  so  characteristic  of  blindness  from  cerebral 
disease.  When,  however,  the  amaurosis  is  due  to  some 
affection  of  the  spinal  cord,  tbe  pupil  is  frequently  con- 
tracted.   See  Myosis,  page  90. 

The  Caihses  of  Amaurosis  may  be  chiefly  classed  under 
the  following  headings  : — 

1.  From  Disease  of  the  Cerebrum. — Amaurosis  usually 
affects  hotJb  eyes  ;  they  may  be  attacked  simultaneously, 
or  the  blindness  may  be  more  advanced  in  one  than  the 
other,  but  as  a  rule  both  are  ultimately  involved.  This 
can  be  reasonably  anticii^ated  by  remembering  how  inti- 
mately the  two  optic  nerves  are  associated  within  the 
brain  by  commissural  fibres.    Dr.  Hughlings  Jackson 


*  Ou  Defects  of  Sight  in  Brain  Disease.  Royal  London  Oph- 
tliaUuic  Hi).spilal  Kcpurls,  vol.  iv.  p.  17. 
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remarks,  "  The  kind  of  amaurosis  which  we  most  fre- 
(juently  find  with  disease  of  the  central  nei^vous  system 
is,  in  my  experience,  invariably  double,  although  one  eye 
may  suffer  before  the  other.  I  do  not  say  that  blindness 
of  one  eye  does  not  occur  with  other  symptoms  of  disease 
of  the  nervous  system,  but  that  it  does  not  occur  from 
disease  of  the  bram-mass.''*  Tumoiirs  of  the  brain,  cere- 
bral htemorrhage,  softening  of  the  brain,  hydrocephalus, 
meningitis,  syphilitic  deposits,  and  embolism,  may  all  be 
productive  of  amaurosis. 

2.  From  Disease  of  the  Cerehelhim. — In  some  remarks 
which  Dr.  Hughlings  Jackson  kindly  gave  me  on  amau- 
rosis from  this  cause,  he  says,  it  has  been  long  known 
that  blindness  may  coexist  with  disease  of  the  cerebellum, 
hxit  it  is  by  no  means  clear  that  the  blindness  depends  on 
the  want  of  that  part  of  the  cerebellum  which  the  disease 
destroys.  For  as  the  loss  of  sight  occurs  only  when  the 
disease  is  "  coarse,"  such  as  from  tumours,  blood  clot,  &c., 
he  believes  that  it  is  induced  by  the  irritation  of  the 
foreign  body  lying  in  the  brain,  and  not  from  the  destruc- 
tion of  any  centre  connected  with  sight.*  As  a  conse- 
quence of  this  irritation  the  optic  nerves  become  inflamed, 
and  the  ultimate  loss  of  sight  is  due  to  this  cause. 

3.  From,  Disease  of  the  Spinal  Cord. — Amaurosis  may 
occur  with  parajjlegia,  and  it  is  frequently  met  with  in 
locomotor  ataxy,  and  especially  when  the  disease  is  in 
an  advanced  stage.  The  blindness  is  usually  confined  to 
one  eye.  Dr.  Trousseauf  says  "  both  eyes  may  be  affected, 
although  this  rarely  happens."  The  pupil  in  spinal 
amaurosis  is  frequently  contracted,  and  this  is  generally 
the  case  when  the  part  of  the  cord  affected  is  in  the  cer- 
vical region. 

4.  Froyn  Uterine  Deramjements. — A  very  acute  form  of 
amaurosis,  which  will  run  its  course  to  blindness  in  a  few 
days  or  weeks,  is  occasionally  produced  by  a  sudden  sup- 
pression of  the  menses.  It  is  usually  accompanied  by 
intense  headache,  with  vomiting  or  a  feeling  of  nausea. 
In  one  case  which  I  published.^  so  rapid  was  the  loss 
of  sight,  that  in  fifteen  days  from  the  first  symptoms 


*  On  Defects  of  Sight  in  Diseases  of  the  Nervous  System. 
Royal  London  Ophthalmic  Hospital  Iicpoits,  vol.  iv.  p.  .^OO. 

t  Trousseau's  Clinical  Medicine,  translated  by  the  Sydenham 
Society,  vol.  i.  p.  156. 

+  Medical  Times  and  Gazette,  August  1,  1863. 
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tlie  patient  retained  but  little  more  than  a  mere  per- 
ception of  light  with  either  eye.  Examined  with  the 
ophthalmoscope,  the  retinal  circulation  was  seen  to  be 
interrupted ;  the  return  flow  of  blood  was  impeded. 
Although  the  symptoms  were  those  of  pressure  on  some 
part  of  the  cerebrum,  yet  whether  the  pressui-e  was 
caused  by  distension  of  the  vessels,  or  by  an  effusion  of 
blood,  lymph,  or  serum,  could  only  be  conjectured. 
Under  the  influence  of  10  gr.  doses  of  the  iodide  of 
potassium,  the  functions  of  the  uterus  were  restored  at 
the  next  monthly  period,  and  the  patient  began  gradually 
to  recover  her  sight.  In  three  months  she  was  able  with 
one  eye  to  read  No.  1,  and  with  the  other  No.  10  of 
Jaeger's  test  types.  The  report  concludes  by  stating 
that  the  improvement  was  still  progressing.  Amenor- 
rhoea,  or  irregular  and  scanty  menstruation,  may  also 
cause  amaurosis;  but  the  symptoms  are  more  chronic 
than  when  induced  by  an  acute  suppression.  (See  Treat- 
3IENT  OF  Nburo-Retinitis,  page  201.) 

In  some  obscure  manner  amaurosis  is  occasionally  con- 
nected with  pregnancy.  A  remarkable  instance  of  this 
form  of  blindness  came  under  my  care  at  the  Ophthalmic 
Hospital,  and  will  be  found  related  in  our  Reports.*  The 
amaurosis  was  recurrent ;  it  commenced  during  the  ges- 
tation of  the  eighth  child,  and  recurred  in  each  succeed- 
ing pregnancy.  After  the  birth  of  her  eighth  chiLi  the 
patient  regained  suflicient  sight  to  read  No.  10  of  Jaeger, 
and  to  do  needlework  :  but  after  the  ninth  child  her  re- 
covery was  less  complete,  and  in  the  sixth  month  of  her 
tenth  i^regnancy  she  had  become  blind  with  one  eye,  and 
could  only  count  fingers  with  the  other. 

5.  From  Loss  of  Blood. — Amaurosis  may  occur  from  a 
large  and  rapid  loss  of  blood.  I  have  known  it  come  on 
suddenly  from  extensive  flooding  during  parturition,  and 
the  blindness  has  been  permanent.  Cases  have  also  been 
reported  in  which  it  has  followed  vomiting  of  blood. 
The  loss  of  sight  may  be  immediate,  or  it  may  be  f  radual 
'om  Hejicx  Irritation. — Amaurosis  may  be  induced 
from  injury  or  disease  involving  branches  of  the  fifth 
nerve,  at  a  distance  from  the  eye.  Several  instances  have 
been  quoted  by  Mr.  Hutchinsonf  which  illustrate,  as  he 
says,  "  more  or  less  directly,  the  influence  of  the  sensitive 


*  Roj  al  LondoD  Ophthalmic  Hospital  Reports,  vol  iv  p  65 
t  Ibid.,  p.  120. 
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nerves  of  the  face  upon  the  functions  or  nutrition  of  the 
eyeball."  In  some  cases  the  blindness  is  preceded  by 
intense  neuralgia,  whilst  in  others  there  has  been  a  loss 
of  sensibility  on  one  side  of  the  face.  A  very  interesting 
case  of  amaurosis  of  one  eye,  consequent  on  acute  abscess 
of  the  antrum,  produced  by  a  carious  tooth,  has  been 
recorded  by  Mr.  James  Salter.*  The  loss  of  sight  was 
permanent. 

Monocular  amaurosis  may  arise  from  any  cause  which 
induces  pressure  on  the  optic  nerve  of  one  eye  only,  such 
as  a  tumour  or  some  syphilitic  exudation,  either  just 
within,  or  immediately  external  to  the  orbit ;  or  it  may  be 
produced  by  embolism,  or  by  disease  of  the  spinal  cord. 

For  the  treatment  of  amaurosis,  no  definite  course 
can  be  laid  down ;  the  blindness  is  secondary  to  so  many 
diseases.  The  cause  of  the  defective  sight  must  be  sought 
for  by  a  careful  examination  into  the  history  and  the 
accompanying  symptoms.  The  most  hopeful  cases  are 
those  which  are  acute  and  dependent  on  some  sudden 
arrest  of  the  function  of  one  of  the  internal  organs,  or 
upon  previous  syphilitic  disease,  and  where  sufficient 
time  has  not  elapsed  for  any  organic  changes  to  have 
taken  place  either  from  the  pressure  of  inflammatory 
exudations,  or  from  atrophy. 

Amblyopia  (n/xjSXuf,  dull,  5)\jr,  the  eye)  has  the  same 
signification  as  amaurosis  (dfiavpoM,  to  render  ohscurc),  the 
former  meaning  dull  vision,  the  latter  obscure.  These 
synonymous  terms  have  created  great  confusion,  as  they 
have  not  only  been  applied  indifferently,  but  lately  they 
have  been  used  in  combination  ;  thus,  a  form  of  blindness 
has  been  described  under  the  title  of  "  Amaurotic  Ambly- 
opia." It  would  be  well  to  restrict  the  name  Amblyopia 
to  those  impairments  of  sight  which  arc  apparently  due 
to  imperfect  perception  from  defective  innervation,  or  to 
a  loss  of  the  nervous  sensibility  of  one  eye  from  disuse. 
In  this  sense  the  word  has  been  applied  by  many  to 
denote  the  dull  sight  which  is  so  frequently  found  in 
one  eye  in  cases  of  strabismus,  where  no  structural  change 
can  be  detected  l)y  the  ophthalmoscope  to  account  for  the 
loss  of  power.  The  term  amblyopia  may  be  also  rightly 
used  to  designate  the  dimmed  vision  brought  on  either 


*  Medico-Chirurgical  Transactions,  vol.  xlv. 
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by  the  retina  being  over-wrougbt.  or  by  its  being  rendered 
dull  and  unimpressible  from  drink  and  debauchery. 

Hemeralopia — Day-sigld,  Night -Uindness — is  a  defect 
of  sight  varying  in  degree  from  dimness  to  almost  com- 
plete darkness  after  the  sun  has  gone  down.  It  is  most 
frequently  met  with  amongst  sailors,  soldiers,  and  others 
who  have  been  much  in  the  Tropics.  It  is  due  to  a 
blunted  sensibility  of  the  retina,  which  fails  to  appreciate 
fully  the  impressions  which  are  produced  by  a  dim  light. 
Night-blindness  is  frequently  met  with  in  retinal  alfec- 
tions,  and  especially  in  retinitis  pigmentosa;  but  the 
liemeralopia  to  which  I  now  refer  is  a  functional  disease, 
and  quite  independent  of  any  structural  change. 

Causes. — Although  the  constant  exj^osure  to  strong 
glare  exercises  a  certain  influence  in  producing  night- 
bhndness,  yet  the  predisposition  to  it  is  given  by  an 
impaired  and  debilitated  sta,te  of  health.  In  this  opinion, 
all  who  have  had  much  experience  of  this  affection  seem 
to  be  agreed.  During  the  Crimean  war,  hemeralopia 
was  frequent  both  amongst  the  soldiers  and  sailors,  and 
the  evidence  of  the  medical  oflBcers  coincided  in  attri- 
buting it  to  either  scurvy  or  debility  from  exposure  and 
privation.*  In  a  paper  by  Dr.  Alexander  Bryson,  "  On 
Night-blindness  in  connexion  with  Scurvy,"t  he  says 
that  "  it  most  unquestionably  occurs  much  more  fre- 
quently in  scurvy  than  is  generally  supposed ;  but  in 
consequence  of  the  simultaneous  existence  of  some  more 
serious  symptoms  of  a  less  ambiguous  chai'acter,  it  fre- 
quently passes  unnoticed."  He  then  adduces  some  forcible 
examples  of  hemeralopia  occurring  with  scxirvy  amongst 
ships'  crews,  all  of  which  were  successfully  treated  by 
giving  the  eyes  rest,  and  curing  the  scorbutic  symp- 
toms by  a  proper  diet  of  fresh  meat  and  vegetables  ;  and 
he  concludes  by  expressing  his  opinion  that  the  disease  is 
"  entirely  dependent  on  an  improper  or  erroneous  diet." 

Hemeralopia  has  also  been  attributed  to  ague,  or  to 
some  other  form  of  marsh  fever.  My  own  experience, 
however,  of  the  disease  is,  that  it  is  peculiarly  liable  to 
attack  patients  whose  eyes  have  been  long  subjected  to 
excessive  glare,  and  whose  constitutions  have  been  debili- 


*  Eoyal  London  Opbthalmic  Hospital  Reports,  vol.  ii.  p.  35. 
t  Ibid.,  p.  40. 
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tated  either  from  scurvy,  ague,  or  from  a  diet  deficient 
both  ill  quantity  and  in  quality. 

Examinccl  ivifh  the  Ophthalmoscope,  no  change  can  be 
detected  in  the  choroid,  retina,  or  optic  nerve,  to  account 
for  the  impairment  of  function. 

Treatment. — If  there  is  any  evidence  of  scurvy,  an 
anti-scorbutic  diet  should  be  prescribed,  with  two  or  three 
oranges,  or  the  juice  of  one  or  two  lemons  daily.  The 
citrate  of  potash,  gr.  20,  may  be  also  given  in  water  twice 
or  three  times  a  day,  and  if  there  is  anasmia,  the  citrate 
of  ammonia  and  iron  combined  with  citric  acid  (F.  72) 
may  be  ordered. 

If  ague  or  remittent  fever  can  be  traced  as  a  possible 
cause  of  the  disease,  quinine  should  be  freely  given,  and 
continued  for  at  least  six  or  eight  weeks.  The  eyes 
should  be  rested,  and  all  exposure  to  glare  or  strong  light 
avoided.  I  have  tried  keeping  the  patient  in  absolute 
darkness  for  a  week  at  a  time ;  but  the  relief  was  not 
sufficient  to  compensate  for  so  long  an  exclusion  from 
light.  Blisters  to  the  temples  and  behind  the  ears  are 
perfectly  useless ;  they  only  serve  to  irritate  the  patient, 
and  do  no  good. 

Snow-blixdness  is  a  temporary  loss  of  sight  from  the 
dazzling  caused  by  briUiant  whiteness.  A  similar  con- 
dition IS  produced  by  the  excessive  glare  of  artificial 
light.  I  have  had  patients  from  the  light-ships  around 
the  coast  who  have  complained  that  after  trimming  the 
lamps  at  night,  they  have  been  for  some  minutes  abso- 
lutely blinded,  and  that  they  have  not  completely  re- 
covered from  the  paralysing  efiects  of  the  intense  glare 
for  some  hours. 

The  treatment  consists  in  wearing  dark  neutral-tint 
glasses  to  diminish  the  intensity  of  the  light. 

Colour  -  blindness  —  Chrovio-pseudopsis  —  Dichromic 
Vision — is  a  defect  of  sight  by  which  the  power  of  distin- 
guishing colours  is  either  diminished  or  lost.  The  experi- 
ments of  Professor  Maxwell  on  the  mixture  of  the  colours 
of  the  spectrum*  show  "that  for  the  normal  eye  there  are 
three,  and  only  three,  elements  of  colour  ;  and  that  in  the 
colour-blind  one  of  these  is  absent."     He  has  further 


*  Philosophical  Transactions,  1860. 
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proved  that  "  the  elementary  sensation  which  they  do  not 
i:)0ssess  is  that  which  is  excited  in  normal  eyes  by  the  ex- 
treme red  end  of  the  spectrum."    Hence  he  concludes 
that  "  colour-blind  vision  is  not  only  dichromic,  but  the 
two  elements  of  colour  are  identical  with  two  of  the  three 
elements  of  colour  as  seen  by  the  ordinary  eye ;  so  that  it 
differs  from  ordinary  vision  only  in  not  perceiving  a  par- 
ticular colour,  the  relation  of  which  to  known  colours  may 
be  numerically  defined."   According  to  the  same  authoiTity 
a  colour-blind  person  sees  red  and  sea-green  as  grey ; 
scarlet  and  green  as  yellow ;  and  rose-colour  and  blue- 
green  as  blue,,  whilst  he  distinguishes  the  shades  of  red 
from  each  other,  and  also  the  shades  of  green  from  each 
other.    If  such  a  person  looks  at  a  i-ed  and  a  green  through 
a  red  glass,  the  green  will  appear  darker,  but  the  red  will 
be  nearly  as  bright  as  before ;  and  if  he  uses  a  green 
glass  the  red  will  be  darkened,  but  the  green  will  be  little 
altered.    "  In  this  u;auner,"  Mr.  Maxwell  says,  "  I  have 
made  colour-blind  people  distinguish  the  colours  of  a 
Turkey  carpet."    If,  therefore,  he  suggests,  one  who  is 
colour-blind  had  the  courage  to  wear  a  pair  of  spectacles 
with  one  eye  red  and  the  other  green,  he  would  ])robably, 
in  course  of  time,  come  to  form  a  judgment  of  red  and 
green  things  intuitivel}'-.    He  would  never  acquire  our 
red  sensation ;  but  if  he  really  wished  to  know  what  things 
were  red,  and  what  green,  he  would  learn  to  do  so  as 
well  as  if  one  had  been  marked  with  an  R,  and  the  other 
with  a  G.   Professor  Pole,  in  his  account  of  his  own  colour- 
blindness,* states  tha.t  his  vision  was  perfectly  dichro- 
mic.    He  could  distingxiish  clearly  blue  and  yellow, 
and  the  colours  produced  by  their  combination,  but  he 
could  not  tell  red  from  green ;  "  the  appearance  of  the 
green  division  in  Chevreul's  colour  circle,"  he  says,  "  cor- 
responds with  that  of  the  red  or  opposite  one." 

There  are  three  varieties  of  colour-blindness  met  with 
in  practice : — 

1.  The  dichromic  vision  just  described,  in  which  the 
sensation  of  red  is  wanting. 

2.  The  inability  to  distinguish  shades  of  colour. 

3.  Achromatic  vision,  or  the  want  of  power  to  recognise 
any  colour,  everything  appearing  as  either  white,  black, 
or  grey. 


*  Philosophical  Transactions,  1859. 
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1.  The  dicliromic  form  of  colour-blindness  is  xisually  a 
congenital  defect,  bnt  it  may  also  occasionally  be  tbe  re- 
sult of  disease. 

2.  The  inability  to  distinguish  shades  of  colour  may  be 
congenital,  but  it  may  also  be  induced  from  over-use,  or 
the  constant  strain  of  the  eyes  in  looking  at  colours.  I 
had  a  patient  under  my  care  at  the  hospital  who  had  been 
engaged  for  many  years  in  a  colour  warehouse,  and  whose 
chief  business  consisted  in  sorting  and  matching  colours. 
For  this  duty  he  had  acquired  a  special  reputation 
amongst  liis  fellows.  Gradually,  however,  his  jjowers 
began  to  fail  him,  and  when  he  applied  to  the  hospital 
for  relief,  he  could  only  distinguish  whole  colours,  and 
had  lost  the  faculty  of  discriminating  shades  of  tint. 

3.  Achromatic  vision  is  rare,  and  is,  I  believe,  generally 
produced  by  disease.  Dr.  J.  J.  Chisholm,  of  Charleston, 
S.C.  (U.S.A.),  has  related  a  case  of  optic  neuritis  in  which 
the  patient's  vision  was  for  a  time  achromatic.  "The 
restoration  to  chromatic  vision  showed  itself,"  he  says, 
"  in  a  slowly -growing  perception  of  blue  shades.  After 
some  months,  the  shades  of  yellow  could  be  perceived. 
Reds  cannot  yet  be  detected.  All  shades  of  red  appear 
brown."* 

Dr.  Argyll  Robertson  has  also  published  a  case  of 
spinal  disease,  in  which  myosis  and  colour-blindness 
existed.  The  patient  lost  all  perception  of  colours,  al- 
thougli  previous  to  his  illness  he  used  to  distinguish  them 
readily  .f 

To    ASCERTAIN    TTIE    PeKFECTION     OF     THE    FlELD  OF 

Vision,  the  patient  should  be  placed  about  one  and  a  half 
feet  in  front  of  the  surgeon,  and  having  closed  his  sound 
eye  with  his  hand,  he  should  be  told  to  look  steadily 
with  the  affected  one  at  the  nose  or  the  eye  of  the 
examiner.  Whilst  the  eye  is  thus  fixed,  the  surgeon 
should  keep  one  or  both  of  his  hands  moving  gently 
along  the  line  of  the  circumference  of  an  imaginary  circle 
which  about  corresponds  with  the  normal  field  of  vision, 
carefully  noting  those  points  at  which  the  patient  says 
the  hand  becomes  either  indistinct  or  lost.  If  the  patient 
should  be  unable  to  distinguish  the  movements  of  the 


*  Eoyal  London  Ophthalmic  Hospital  Reports,  vol.  vi.  p.  214. 
t  Eye  Symptoms  in  Spinal  Disease.    Oliver  and  Boyd,  Edin- 
burgh, 1869. 
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hand  at  one  and  a  half  feet,  it  may  be  approximated  to 
the  eye,  and  a  smaller  circle  be  described ;  the  parts  at 
which  the  sight  is  the  most  defective  or  wanting  being 
still  accurately  observed. 

To  map  out  the  field  of  vision,  the  patient  should 
be  directed  to  stand  in  front  of  a  Ijlack  diagram  board, 
placed  at  twelve  inches  distance  from  him.  Covering  with 
his  hand  the  eye  which  is  not  under  examination,  he 
should  fix  the  other  on  a  small  white  cross  which  has  been 
drawn  in  the  centre  of  the  board  and  on  a  level  with  his 
eyes.  Whilst  his  eye  is  thus  fixed  by  steadily  looking  on 
the  cross,  a  small  white  disc  at  the  end  of  a  piece  of  wire 
is  to  be  moved  in  difierent  directions  over  the  board,  and 
at  whatever  spot  it  is  clearly  seen,  a  +  is  to  be  made ; 
when  only  dimly  recognised,  a  — ;  and  when  not  visible, 
an  0.  Each  series  of  symbols  are  now  to  be  connected 
with  Unes,  and  a  map  will  be  thus  drawn,  which  will 
fairly  represent  the  patient's  field  of  vision. 

To  facilitate  the  copying  and  reduction  of  such  a  dia- 
gram, the  board  should  be  ruled  in  three-inch  squares, 
when  the  drawing  can  be  easily  transferred  to  properly 
ruled  paper. 

Mr.  Brudenell  Carter  has  invented  an  excellent  peri- 
meter, by  which  the  field  of  vision  can  be  accurately 
measured  and  afterwards  noted  on  printed  charts  spe- 
cially prepared  for  the  purpose.  The  instrument,  with 
the  charts,  may  be  obtained  of  Mr.  Hawksley,  Blenheim 
Street,  Bond  Street. 

THE  OPHTHALMOSCOPE. 

Ophthalmoscopes  are  divided  into  two  classes  :— 

1.  The  homocentric,  with  the  mirror  concave. 

2.  The  heterocentric,  with  the  mirror  plane  or  convex, 
to  the  side  of  which  is  attached  a  moveable  arm  support- 
ing a  biconvex  lens. 

The  mirrors  may  be  made  of  silvered  glass  or  of  polished 
metal ;  the  latter  is  preferred,  as  the  illumination  is  less 
intense  than  from  the  former,  and  is  yet  suf&cient  for  all 
ophthalmoscopic  purposes. 

There  are  xwrtable,  fixed,  and  binocular  ophthal- 
moscopes. 

The  Portable  Monocular  Ophthalmoscopes  are 
chiefly  used,  and  of  these  the  most  efficient  are  Liebreich's, 
Oldham's,  Coccius's,  and  Zehender's, 
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Fig 


Liebkeich's  Oputualmoscope  (fig. 
52)  consists  of  a  polished  concave 
metal  mirror,oue  and  a  quai'ter  inch  in 
diameter,  and  of  about  eight  inches 
focal  length,  with  a  sight-hole  about 
one  line  in  diameter  in  the  centre. 
This  is  cased  in  a  rim  of  metal 
with  a  backpiece  perforated  to  cor- 
respond with  the  aperture  in  the 
mirror.  At  the  lower  and  central 
part  of  the  rim  a  handle  is  fixed, 
and  at  the  side  on  a  level  with  the 
sight-hole  there  is  attached  a  jointed 
arm  which  supports  a  clip  for  an 
ocular  lens,  to  be  placed,  when  re- 
quired, at  the  back  of  the  mirror.  This  lens  may  be 
either  concave  or  convex,  according  to  the  requirements 
of  the  person  who  uses  the  ophthalmoscope. 

Oldham's  OpnTiiALMOscoPE  (fig.  53).  This  instrument, 
which  was  designed  by  Mr.  Charles  Oldham,  of  Brighton, 
consists  of  a  mirror  of  the  size  of  a  penny-piece,  a  re- 
volving disc,  which  is  fastened  to  the  back  of  the  mirror, 
containing  seven  lenses  of  different  focal  lengths,  and  a 
short  ivory  handle  between  two  and  three  inches  in 
length,  which  is  attached  by  means  of  a  screw  to  the 
mirror  and  is  removable  at  will.  The 
lenses  are  seven  in  number — viz. :  con-  Fio.  53. 
vex  30,  20,  and  10,  apd  concave  30,  20,  — - 

10,  and  5  Paris  inches  in  focal  length.  \ 
The  disc  in  which  they  are  set  revolves  / 
at  the  back  of  the  mirror  in  such  a  way  fe,^ 
that  as  each  glass  comes  opposite  the 
sight- hole,  it  receives  a  slight  check  y 
from  a  ratchet  which  springs  from  the      \v  ^ 
handle.    A  plain  hole  is  provided  for  the  ^ 
"  indii-ect  examination  "  when  the  glasses 
are  not  in  use. 

For  carefully  estimating  the  state  of 
refraction  of  the  eye,  Mr.  Charles  Old- 
ham has  had  made  an  ophthalmoscope 
similar  to  the  above,  but  provided  with 
three  discs,  each  containing  nine   lenses,  from  convex 


*  Copied  from  Hulke  on  the  Oplithalmoscope. 
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and  concave  36  up  to  convex  and  concave  3  Paris  inches 
in  focal  length. 

Coccius's  Ofuthalmoscope  (fig.  54)  consists  of  o.'plane 
metal  mirror,  set  in  a  metal  frame,  which  is  furnished  with 
a  handle  and  clip  for  an  ocular  lens,  as  in  Liebreich's 
ophthalmoscope.  It  has,  however,  in  addition,  a  jointed 
arm  at  the  top  of  the  stem,  with  a  clip  for  a  large  biconvex 
lens  of  about  five  inches  focal  length,  which  is  placed, 
when  the  instrument  is  used,  at  a  certain  angle  with  the 
mirror,  on  which  it  collects  the  rays  of  light  from  the 
lamp. 

The  following  is  Mr.  Soelberg  Wells's  account  of  the 
mode  of  using  Coccius's  ophthalmoscope  :  "  The  collecting 

lens  is  to  be  turned  towards  the 
flame,  which  should  be  somewhat 
more  than  twice  the  distance  of 
the  focal  length  of  the  lens  from 
the  observer.  The  mirror  is  then, 
to  be  set  somewhat  slanting  to 
the  lens  and  the  eye  of  the  patient. 
If  the  mirror  is  properly  adjusted 
for  the  lens  and  the  flame,  we 
shall  obtain,  if  we  throw  the 
image  of  the  flame  upon  the  palm 
of  our  hand  or  the  cheek  of  the 
patient,  a  bright  circle  of  light,  with  a  small  dark  central 
spot,  which  corresponds  to  the  opening  in  the  speculum. 
The  dark  spot  is  then  to  be  thrown  into  the  pupil  of  the 
eye  under  examination,  the  surgeon  placing  the  mirror 
close  to  his  own  eye,  and  looking  through  the  apertiire  into 
the  patient's  eye,  which  should  afford  a  bright  luminous 
reflex."f  For  the  indirect  examination  a  biconvex  lens 
of  from  two  to  thi*ee  inches  fociis  will  be  required  to  be 
held  in  front  of  the  eye,  as  with  other  ophthalmoscopes. 

The  advantages  which  are  claimed  for  Coccius's  ophthal- 
moscope are  that  by  means  of  the  collecting  lens,  the  focal 
length  of  the  mirror  can  be  changed,  and  the  degree  of 
illumination  increased  or  diminished.  There  is  less 
reflection  from  the  cornea ;  and  it  is  very  efficient  for 
direct  examination. 

Zehendeu's  Ophthalmoscope  consists  of  a  co?rveic  metal 


*  Copied  from  Hulke  on  the  Ophthalmoscope, 
t  Wells's  Treatise  on  Diseases  oi  the  Eye,  p.  292. 
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mirror,  set  in  a  metal  frame,  and  furnished  with  clips  for 
an  ocular  and  a  lateral  biconvex  lens,  in  the  same  manner 
as  Coccius's.  It  is  considered  by  many  to  be  the  best 
instrument  for  direct  examination. 

A  very  portable  and  convenient  ophthalmoscope  is 
made  by  Messrs.  Weiss.  It  consists  of  a  very  slightly 
concave  silvered  glass  mirror,  enclosed  in  a  pocket-case 
with  a  two,  or  two  and  a  half  inch  focus  lens.  The  mirror 
is  framed  and  backed  with  horn  ;  and  the  lens  is  encircled 
with  a  frame  of  sufficient  depth  to  protect  its  central 
prominent  part  from  being  scratched  when  it  is  laid  on 
the  table. 

Fixed  Oputhalmoscopes  are  too  large  and  heavy  to  be 
of  much  service  except  for  demonstration,  or  for  artistic 
purposes.  When  once  adjusted  to  the  patient's  eye,  a 
number  of  students  can  look  through  the  instrument  in 
succession;  or  a  sketch  of  the  fundus  can  be  readily 
taken,  as  the  eye  is  kept  under  observation  whilst  both 
hands  of  the  surgeon  are  free  for  drawing.  The  best  of 
the  fixed  ophthalmoscopes  is  Brudenell  Carter's,  made  by 
Mr.  Hawksley,  of  Blenheim  Street,  Bond  Street. 

BixocuLAR  OpiiTirALMoscopES. — The  advantages  of 
using  both  eyes  in  making  ophthalmoscopic  examinations 
are  very  gi-eat.  With  a  binocular  instrument  a  stereo- 
scopic view  is  gained  of  the  fundus  of  the  eye.  Some 
parts  are  seen  in  relief,  whilst  others  stand  out  in  a 
manner  which  it  is  impossible  even  for  the  most  practised 
observer  to  obtain  with  a  monocular  ophthalmoscope.  In 
using  a  binocular  instrument,  the  lamp  should  be  placed 
behind  and  above  the  head  of  the  patient.  It  is  of  course 
essential  that  the  observer  should  himself  possess  bin- 
ocular vision,  and  that  the  ophthalmoscope  should  be 
so  adjusted  as  to  enable  him  to  look  through  both  sight- 
holes  and  see  a  single  object.  The  two  best  binocular 
instruments  are,  one  by  Dr.  Giraud-Teulon,  the  inventor 
of  the  first  binocular  ophthalmoscope,  made  by  M.  Nachet 
of  Pai-is  ;  and  the  other  by  Messrs.  Laurence  and  Heisch, 
made  by  Messrs.  Murray  and  Heath  of  London. 

HoAv  TO  WORK  WITH  THE  OPHTHALMOSCOPE. — To  com- 
pletely explore  the  whole  fundus  of  the  eye,  and  to  ascer- 
tain the  state  of  the  lens  and  the  vitreous,  the  pupil  should 
be  widely  dilated  with  atropine ;  but  where  the  desired 
information  can  be  obtained  without  such  a  thorough 
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investigation,  it  will  be  unnecessary  and  undesirable  to 
submit  the  patient  to  tbis  annoyance.  The  examination 
must  be  conducted  in  a  darkened  room,  and  with  a  lamp 
provided  with  a  bright  steady  flame.  The  most  conve- 
nient light  is  a  small  gas  lamp  at  the  end  of  a  moveable 
arm,  which  can  be  turned  in  all  directions  and  raised  or 
lowered  as  may  be  i-equired.  The  burner  should  be  a 
porcelain  argand,  jirotected  with  a  piece  of  wire  gauze 
below  to  regulate  the  draught.  The  chimney  should  be 
a  tube  of  plain  white  glass,  of  a  uniform  diameter  through- 
out its  length.  When  gas  cannot  be  obtained,  a  moderator 
or  a  reading  lamp  without  the  shade  will  answer  almost 
as  well.  With  all  ophthalmoscopes,  except  the  binocular, 
it  will  be  found  most  convenient  to  place  the  lamp  on  the 
left-hand  side  of  the  patient,  and  with  the  flame  on  a  level 
with,  and  a  little  behind  the  eyes  to  be  examined. 


Fig  55. 


_  To  use  a  monocular  hand  ophthalmoscope,  the  observer 
sits  or  stands  in  front  of  the  patient,  so  that  his  eyes  are 
a  little  above  the  level  of  those  under  examination,  and 
at  about  eighteen  or  twenty  inches  distance  from  them. 
He  then  -with  one  hand  holds  the  ophthalmoscopic  mirror 
close  to  his  own  eye,  and  at  such  an  angle  that  he  catches 
upon  its  polished  surface  the  rays  of  light  from  the  lamp, 
and  reflects  them  into  the  eye  of  the  patient.  Looking 
through  the  sight-hole  of  the  mirror  into  the  eye  thus 
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illurnined,  he  proceeds  to  make  either  an  indirect  or  a 
direct  examination  of  its  fundus. 

For  the  indirect  method  he  holds  in  his  other  hand,  be- 
tween his  forefinger  and  thnmb,  an  object-glass  of  two  or 
two  and  a  half  inch  focus  in  front  of  the  patient's  eye,  and 
at  from  one  and  a  half  to  two  inches  distance  from  it, 
steadying  the  lens  by  resting  his  fingers  on  the  forehead, 
as  represented  in  the  woodcut  (fig.  65).  By  moving 
his  own  head  a  little  backwards  or  forwards  as  may  be 
required,  he  soon  succeeds  in  bringing  into  view  a  clearly 
marked  inverted  aerial  image  of  the  fundus  of  the  eye  he 
is  examining. 

The  size  of  the  inverted  image  may  be  increased  by 
placing  an  ocular  convex  lens  of  about  ten  inch  focus 
behind  the  sight-hole  of  the  mirror,  and  using  at  the 
same  time  an  object-glass  of  from  three  to  four  inch 
focus.  With  this  combination  it  will  be  necessary  to 
approach  the  head  nearer  to  the  patient's  eye.  In  order 
to  obtain  a  view  of  the  various  parts  of  the  fundus  in 
succession,  it  is  requisite  to  direct  the  patient  to  turn  his 
eye  in  different  directions,  and  for  this  piirpose  it  is  con- 
venient to  have  fixed  objects  to  which  to  call  his  attention. 
To  see  the  ojjtic  nerve,  the  patient  should  be  told  to  look 
at  the  tip  of  the  observer's  ear  most  distant  from  him  ; 
thus  if  the  right  eye  is  under  examination  he  should  look 
at  the  right  ear  of  the  surgeon.  By  this  means  the  glolje 
is  slightly  inverted,  and  the  optic  papilla  is  brought  under 
obsei-vation. 

To  examine  the  yellow  spot,  the  patient  should  be 
directed  to  look  straight  before  him  at  the  eye  of  the 
surgeon,  or  through  the  sight-hole  of  the  mirror. 

For  the  direct  method,  or  the  examination  of  the  erect 
image,  no  object-glass  will  be  required.  The  best  oph- 
thalmoscope for  this  purpose  is  Zehender's  or  Coccius's, 
either  of  which  is  to  be  preferred  to  Liebroich's  or 
Oldham's.  The  surgeon  will  have  to  approximate  the 
mirror  to  within  one  and  a  half  or  two  inches  of  the  eye 
under  examination.  If  either  the  surgeon  or  patient  is 
myopic,  a  concave  ocular  lens  should  be  placed  behind 
the  sight-hole  of  the  mirror.  When  it  is  desirable  to 
fully  explore  the  fundus,  the  pupil  should  be  dilated  with 
atropine. 

Lateral  or  Focal  Illumtxation  of  the  eye  is  an  ex- 
tremely  useful  means  for  examining  the  surface  of  the 
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cornea  or  tlie  iris,  and  for  ascertaining  the  state  of  the 
lens  in  cases  of  suspected  cataract.  The  pupil  having 
been  first  widely  dilated  with  atropine,  the  patient  is 
seated  on  a  chair,  and  the  lamp  is  so  placed  that  its  liame 
is  on  a  level  with,  and  a  little  in  front  of  his  eye,  and  at 
about  two  feet  distance  from  it.  A  biconvex  lens  of  two 
or  two  and  a  half  inch  focus  is  then  held  so  as  to  con- 
centrate a  cone  of  light  upon  the  eye,  when  by  a  slight 
movement  of  the  glass  in  different  directions  each  part  of 
the  structure  under  examination  is  in  turn  illumined 
until  the  whole  of  it  has  been  satisfactorily  explored. 
A  second  lens  may  be  held  in  front  of  the  eye,  to  be  used 
as  a  magnifier  if  required. 

For  a  detailed  account  of  the  theory  and  use  of  the 
ophthalmoscope  I  must  refer  the  reader  to  the  excellent 
treatises  by  Messrs.  Hulke  and  Henry  Wilson,  and  to  Mr. 
Carter's  translation  of  Zander's  work,  with  notes  and  ad- 
ditions by  the  translator. 


CHAPTER  VI. 

ANOMALIES  OF  llEFRACTION  AND  DISEASES  OF 
ACCOM  iMODATlON. 

Anomalies  of  Refraction  and  Diseases  of  Accom- 
modation.— The  power  which  the  eye  possesses  of  bring- 
ing to  a  focus  on  the  retina  rays  of  different  directions,  ia 
termed  accommodation.  By  this  power  the  eye  is  able  to 
distinguish  clearly  objects  at  various  distances.  The  fact 
that  we  are  unable  to  see  distinctly  at  the  same  moment 
near  and  distant  objects  is  conclusive  evidence  that  there 
must  be  a  focussing  power  within  the  eye.  Accommoda- 
tion is  a  muscular  although  an  unconscious  effort,  and 
must  not  be  confounded  with  refract  ion,  vfhich.  is  a  faculty 
possessed  by  all  eyes  of  bringing  certain  rays  to  a  focua  ou 
the  retina  without  any  accommodative  effort,  and  is  de- 
pendent on  the  shape  of  the  globe  and  on  the  media 
within  it.  The  experiments  of  Helinholtz  with  his  oph- 
thalmometer proved  conclusively  that  during  accommo- 
dation for  near  objects  the  lens,  and  especially  its  anterior 


ANOMALIES  OF  REFRACTION. 


223 


surface,  is  rendered  more  convex,  and  approaches  the 
cornea ;  and  that  the  pupil  contracts  and  advances  whilst 
the  periphery  of  the  iris  recedes.  The  agent  through 
Avhich  the  change  in  the  lens  is  effected  is  the  ciliary 
muscle,  but  the  mechanism  which  this  is  accomplished 
has  not  yet  been  satisfactordy  demonstrated.  The  con- 
traction of  the  pupil  during  accommodation  Bonders  con- 
siders as  probably  only  an  associated  movement.  That 
the  iris  has  no  share  in  the  process  of  accommodation  was 
proved  in  a  case  under  the  care  of  Von  Graefe,*  where  he 
removed  the  whole  of  the  iris,  and  afterwards  ascertained 
by  a  careful  examination  that  the  eye  still  possessed  a 
range  of  accommodation  which  corresponded  to  the  age  of 
the  patient. 

In  a  normal  eye  distant  objects  are  seen  without  any 
effort  of  the  accommodative  power ;  it  is  only  for  near 
objects  that  there  is  active  accommodation.  This  is  proved 
by  mydriatics — drugs  which  dilate  the  pupil  and  paralyse 
the  accommodation.  If  we  drop  into  the  eye  one  or  two 
drops  of  a  solution  of  atropifs  sulphat.  gr.  4,  ad  aquas  3  1, 
we  not  only  dilate  the  pupil,  but  in  about  forty  minutes 
we  paralyse  the  accommodative  power,  that  is,  we  relax  it 
to  its  utmost.  We  then  find  that  the  patient  is  unable  to 
define  clearly  near  objects,  but  distant  vision  is  unim- 
paired. 

An  eye  is  said  to  be  normally  constructed  or  emmetropic, 
when  it  is  able  by  virtue  of  its  own  refractive  power,  and 
without  any  effort  of  the  accommodation,  to  unite  to  a 
focus  on  the  retina  parallel  or  distant  rays. 

There  are  two  ways  in  which  the  refraction  may  differ 
from  that  of  the  emmetroiDic  eye.  The  axis  of  vision 
may  be  too  long,  so  that  parallel  rays  are  brought  to  a 
focus  in  front  of  the  retina,  as  in  nujopia  ;  or  the  axis 
of  vision  may  be  too  short,  as  in  loupcrmetropia,  where 
parallel  rays  are  united  behind  the  retiua.  We  have  now 
to  consider  in  succession  the  following  conditions  of  the 
eye  and  the  treatment  which  is  suited  to  each  : — 

Myoijia,  Astigmatism. 
Hyi^ermetropia,  Presbyopia. 

The  three  first-named  are  anomalies  of  refraction,  as 
the  imi^airment  of  sight  they  produce  may  be  altogether 
independent  of  any  faulty  state  of  the  accommodation. 


*  Archiv  fiir  Ophthahiiologie,  vii.  2. 
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Presbyopia,  however,  must  be  regarded  as  a  normal  state 
occurring  in  an  emmetropic  eje  as  a  natural  result  of  in- 
creasing years,  and  without  any  necessary  defect  of  its 
power  of  refraction. 

MYOPIA. 

Myopia.,  or  Short  Sight,  is  usually  dependent  on  a  too 
great  length  in  the  antero-posterior  diameter  of  the  globe, 
so  that  the  rays  of  light  coming  from  a  distance  are 
brought  to  a  focus  in  front  of  the  retina,  upon  which  circles 
of  diffusion  are  formed  in  the  place  of  a  clearly-defined 
image,  and  the  object,  therefore,  appears  confused  and 
indistinct.  Myopia  may,  however,  be  due  to  a  too  great 
refractive  power  in  the  eye,  without  any  abnormal  increase 
in  the  length  of  the  globe,  as  in  those  exceptional  cases 
of  spasm  of  the  ciliary  muscle  in  which  an  undue  rotundity 
is  given  to  the  lens.  Nearly  all  the  cases  of  myopia  are 
dependent  on  the  first-mentioned  cause,  and  the  ex- 
tension of  the  antero-posterior  diameter  of  the  globe  will 
be  found  to  arise  from  a  prolongation  of  the  posterior 
half  of  the  eye.  It  is  seldom  that  there  is  any  change  in 
the  diameter  in  the  anterior  or  corneal  half.  This  in- 
crease in  the  lengtli  of  the  globe  is  usually  accompanied 
by  a  thinning  of  the  sclerotic,  and  a  partial  atrophy  of 
the  choroid,  and  is  recognised  by  the  names  Posterior 
stapliyloma, or  Sclerotico-choroiditis posterior.  It  is  usually 
found  in  all  cases  of  severe  myopia.  Graefe  says  that  it 
is  always  present  when  the  myopia  exceeds  ^,  that  is, 
when  a  stronger  concave  glass  than  one  of  five-inch  nega- 
tive focus  is  required  to  correct  it ;  but  a  j^osterior  sta- 
phyloma will  be  often  seen  in  myopia  as  low  as  t21t  • 
The  staphyloma  may  be  a  uniform  prolongation  of  the 
posterior  coats  of  the  eye,  but  it  is  generally  a  more  or 
less  marked  ovoid  bulging  between  the  yellow  spot  and 
the  outer  margin  of  the  optic  disc.  The  great  length  of 
a  highly  myopic  eye  may  be  usually  seen  by  drawing  the 
outer  canthus  away  from  the  globe  with  one  finger,  whilst 
the  patient  is  made  to  look  as  much  inwards  as  possible 
by  directing  his  attention  to  an  object  on  the  other  side 
of  his  nose. 

Myopic  patients  can  usually  see  clearly  near  objects, 
but  they  are  unable  to  make  out  those  at  a  distance,  and 
in  endeavouring  to  do  so  they  instinctively  partially  close 
the  eyelids,  to  diminish  the  palpebral  aperture.    In  this 
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manner  tliey  cut  off  many  of  tlie  peripheral  rays  which 
emanate  from  the  object  they  are  looking  at,  and  by  thns 
limiting  the  circles  of  diffusion  they  obtain  a  more  sharply- 
defined  image. 

]\Iyoiiia  may  be  Jiercditary,  congenital,  or  acquired.  It 
is  generally  hereditary,  but  not  congenital,  in  that  it  does 
not  usually  manifest  itself  until  after  eight  or  nine  years 
of  age.  Myopia  will  be  often  foimd  to  have  existed  in 
families  for  many  past  generations.  Acgxdred  myopia  is 
occasionally  seen  m  watchmakers,  steel-plate  engravers, 
and  others,  who  for  many  years  have  been  in  the  habit  of 
applying  their  eyes  for  several  hours  daily  to  fine  work,  or 
to  literary  pursuits.  Like  all  other  bodily  defects,  when 
once  acquired  it  may  be  transmitted,  and  so  become 
hereditary.  No  doubt,  to  insure  this  result,  it  is  neces- 
sary that  the  eye  should  have  been  specially  used  through- 
out several  generations.  Myopia  may  be  thus  regarded  as 
one  of  the  evils  of  civiUzation  and  high  mental  culture. 
The  great  demands  which  scientific  and  manufacturing 
pursuits  make  on  the  eyes,  cause  them  to  gradually 
attain  through  successive  ages  an  increased  growth  and 
development.  Up  to  a  certain  point  this  is  productive  of 
improved  vision — of  sight  which  is  good  for  both  near 
and  distant  objects ;  but  beyond  a  fixed  limit  the  eyes 
become  too  large,  and  myopia  is  the  result. 

Ophthalmoscopic  Appearances  of  a  Myopic  Eye. — By 
direct  examination,  that  is,  by  aid  of  the  mirror  with- 
out the  use  of  the  object  lens,  an  inverted  image  of  the 
fundus  may  be  seen  at  some  inches  from  the  eye  ;  thus, 
if  the  observer  move  his  head  in  one  direction,  the 
retinal  vessels  will  appear  to  travel  in  the  other.  The 
reverse  of  this  occurs  in  the  direct  examination  of  hyper- 
metropic eyes,  when  the  parts  of  the  fundus  will  seem  to 
move  with  the  head,  proving  that  the  image  is  erect. 

To  obtain  an  erect  image  of  the  fundus  of  a  myopic  eye. 
a  concave  lens  should  be  placed  behind  the  sight-hole  of 
the  mirror.  The  strength  of  the  concave  lens  through 
which  the  observer  can  see  clearly  the  details  of  the 
fundus  of  the  eye,  will  give  an  approximate  measure  of  the 
myopia  of  the  patient ;  thus  beginning  with  a  30"  concave 
lens,  and  trying  in  succession  a  series  of  glasses  of  higher 
powers,  the  lens  which  shows  most  distinctly  the  retinal 
vessels  will  indicate  nearly  the  actual  degree  of  rnyopia. 

By  an  indirect  ophthalmoscopic  examination,  that  is,  by 
the  aid  of  both  the  mirror  and  object  lens,  the  optic  nerve 
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and  vessels  appear  rather  smaller  and  brighter  than  in  an 
emmetropic  eye.  In  most  m^yopic  eyes  evidence  of  a 
posterior  staphyloma  is  seen  in  a  small  white  band  or 
crescent  generally  on  the  apj^arent  inner  side  of  the  optic 
nerve.  This  is  known  as  the  myopic  arc  or  crescent.  It 
is  caused  by  the  prolongation  backwards  of  the  sclerotic, 
and  consequent  stretching  of  that  portion  of  the  choroid 
which  corresponds  to  the  staphyloma.  This  extension  of 
the  choroid  induces  atrophy  and  thinning  of  its  texture, 
so  as  to  render  transparent  that  part  of  it  which  is  adja- 
cent to  the  optic  nerve,  and  upon  which  the  greatest  pull 
is  exerted,  and  thus  to  allow  the  white  shining  surface  of 
the  subjacent  sclerotic  to  gleam  through.  Occasionally 
the  choroid  is  completely  detached  around  a  portion  of 
the  margin  of  the  optic  nerve.  The  width  of  the  arc  is 
usually  proportioned  to  the  degree  of  the  myopia,  and  in 
severe  cases  it  will  sometimes  extend  entirely  round  the 
optic  disc,  or  instead  of  a  crescent  there  will  be  a  large 
white  irregular  patch,  over  which  the  retinal  vessels  will 
be  seen  coursing.  See  article  Sclerotico-Choroidixis 
Posterior,  page  185. 

Treatment  of  Myoina. — In  examining  a  myopic  eye  the 
points  to  be  decided  are  : — 

1.  The  degree  of  myopia  and  the  range  of  accommo- 
dation. 

2.  Whether  the  myopia  is  stationary  or  progressive. 

3.  Whether  it  is  simple  or  compUcated. 

1.  The  Degree  of  Myopia  and  Range  of  Accommodation* 
— Note  at  what  distance  from  the  eye  the  patient  can  read 
No.  I.  This  is  his  far  point.  If  it  be  at  6,  8,  or  10 
inches,  the  myopia  is  termed  \,  \,  or  Jg,  as  with  a  concave 
lens  of  6",  8",  or  10"  focus,  he  ought  theoretically  to  be 
able  to  see  clearly  distant  objects ;  practicallj--,  however, 
he  will  require  glasses  of  a  lower  focal  power. 

Next  determine  his  near  point,  and  this  is  done  by 
ascertaining  how  close  to  the  eye  he  can  read  the  same 
type ;  the  space  between  the  near  and  far  points  will 
indicate  the  range  of  the  accommodation.  Having  pro- 
ceeded so  far,  find  out  by  trial  with  successive  glasses  the 
weakest  concave  lens  with  which  the  patient  can  see 
No.  XX.  at  20  feet.    If  no  glass  will  bring  his  sight  up  to 


*  The  best  types  are  those  prepared  by  Dr.  Snellen,  of  Utrecht. 
They  may  be  obtained  of  Williams  and  Norgate,  Coveut  Garden, 
London.  ' 
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this  standard,  his  acuteness  of  vision  is  impaired,  and 
this  defect  is  due  to  some  other  cause  than  simple  myopia. 
See  Complications  of  Myopia,  page  229. 

Each  eye  should  be  tested  separately  by  closing  the 
one  which  is  not  imder  examination,  telling  the  patient  to 
place  his  hand  over  it.  If  one  eye  is  more  myopic  than 
the  other,  it  is  as  a  rale  best  to  give  spectacles  with  both 
glasses  of  the  same  focal  power  as  that  which  is  suited  to 
the  least  short-sighted  eye.  There  are,  however,  excep- 
tional cases  where  patients  may  be  allowed  to  wear 
spectacles  with  glasses  of  different  foci  for  the  two  eyes, 
but  it  is  seldom  satisfactory.  In  testing  with  glasses, 
each  lens  should  be  placed  as  close  to  the  eye  as  it  would 
be  worn  in  the  spectacle  frame,  as  its  strength  is  increased 
if  it  is  held  at  a  distance. 

If  there  is  an  insufficiency  of  the  internal  recti  muscles, 
so  that  the  patient  is  unable  to  converge  both  his  eyes  on 
a  near  object,  and  this  defect  is  not  corrected  by  the  use  of 
glasses,  it  will  be  necessary  to  divide  one  or  both  of  the 
external  recti.  The  external  muscle  of  the  most  defective 
eye  should  be  first  divided,  and  if  after  an  interval  of  a 
few  days  it  is  found  that  the  effect  has  not  been  sufiicient, 
a  similar  tenotomy  should  be  performed  on  the  other  eye. 

General  Rules  for  the  Selection  of  Glasses. — When  the 
myopia  is  below  -^q,  no  spectacles  should  be  worn,  but  the 
patient  should  be  funiished  with  glasses  in  a  folding 
frame,  which  he  can  apply  to  his  eyes  when  looking  at 
objects  beyond  his  range  of  vision. 

In  myopia  from  about  to  iV'  one  pair  of  spectacles 
which  will  enable  the  patient  to  read  No.  XX.  at  20  feet 
will  usually  be  sufficient.  If  reading  glasses  are  required, 
and  the  accommodation  is  good,  the  patient  may  use  the 
same  glasses  as  for  distance.  If,  however,  the  accommo- 
dative power  is  impaired,  the  reading  glasses  must  be  of 
a  lower  power. 

In  myopia  from  about  to  \,  it  will  be  well  to  give 
the  patient  spectacles  with  weak  lenses  for  reading,  and 
stronger  concaves  for  wearing  in  the  streets  or  when 
looking  at  things  at  a  distance. 

In  high  degrees  of  myopia,  as  from  i  upwards,  the 
patient  shoitld  not,  as  a  rule,  be  allowed  to  wear  con- 
stantly glasses  which  completely  neutralize  the  myopia,  as 
they  will  often  fatigue  the  eye,  and  produce  too  much 
dazzling.  He  should  be  ordered,  for  constant  use,  the 
concaves  which  suit  him  best  for  reading  and  enable  him 
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to  see  well  eight  or  ten  feet  in  front  of  him,  and  in 
addition  he  should  be  given  a  pair  of  glasses  in  folding 
frames  of  a  focus  which  will  represent  the  difference 
between  those  he  requires  for  reading  and  distance. 
These  he  may  hold  in  front  of  his  spectacles  when  looking 
at  objects  beyond  the  power  of  the  glasses  he  has  on  ; 
thus  a  patient  who  requires  —  ^  for  distance,  and  —  ^^for 
reading,  may  be  ordered  spectacles  with  —  constant 
wear,  and  a  double  eyeglass  with  —  i  for  occasional  use 
in  front  of  his  spectacles  ;  for  i  —  =  i.  If  the  glasses 
dazzle,  or  if  the  eyes  are  irritable,  much  comfort  may  be 
often  gained  by  ordering  the  lenses  to  be  tinted  with 
cobalt  blue ;  and  this  is  especially  beneficial  if  the  eyes 
have  to  be  much  used  with  artificial  light. 

In  cases  of  extreme  myopia,  as  from  ^  to  or  ^,  I  have 
occasionally  found  the  sight  for  distant  objects  greatly 
imj^roved  by  a  Steinheirs  cone. 

2.  Whether  the  Myopia  is  stationary  or  progressive. — 
In  most  young  people  the  myopia  is  progressive;  it  is 
therefore  of  the  utmost  im])ortance  that  the  rules  which 
are  given  under  the  heading  of  General  Directions, 
should  be  strictly  followed,  in  order  to  retard,  if  possible, 
its  increase,  and  render  it  stationaiy. 

In  stationary  myopia  of  a  low  degree,  the  sight  may 
steadily  improve  as  age  advances,  and  ultimately  the 
patient  may  be  able  to  discard  the  use  of  glasses,  but  this 
is  rather  exceptional.  In  myopia  of  a  high  degree  there  is 
always  a  strong  tendency  to  increase.  If  the  progress  is 
rapid,  it  is  usually  accompanied  with  symptoms  of  irrita- 
tion, which  require  careful  management.  The  patient 
complains  of  muscfe,  flashes  of  light  and  globes  of  fire ; 
the  eyes  will  flush  easily  when  reading,  or  often  without 
an  apparent  cause,  and  they  look  red  and  irritable.  With 
such  symptoms  the  use  of  glasses  should  be  for  a  time 
abandoned,  or  only  those  of  a  low  power  allowed,  sufiicient 
to  enable  the  patient  to  ])erform  the  duties  absolutely 
required  of  him.  A  leech  to  each  temple,  repeated 
evei-y  two  or  three  days  for  a  few  times,  will  sometimes 
give  great  relief.  A  small  blister  of  the  size  of  a  shilling 
may  also  be  applied  behind  the  ears,  and  repeated  from 
time  to  time,  so  as  to  keep  up  a  little  counter-irritation  ; 
or  some  stimulating  liniment  may  be  used  for  a  similar 
purpose.  The  eyes  may  be  frequently  bathed  with  a 
cold  lotion  (F.  36,  88),  which  may  be  applied  over  the 
closed  lids  with  a  fold  of  linen  when  the  patient  is  lying 
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down.  The  most  important  treatment,  however,  consists 
in  rest  to  the  eyes,  by  abstaining  from  all  work,  and  espe- 
cially that  which  induces  a  stooping  position  of  the  head. 

3.  Whether  the  Myopia  is  sinq^e  or  cornplicated. — If 
suitable  concave  glasses  fad  to  make  the  patient  read  No. 
XX.,  Snellen,  at  20  feet,  there  is  stiperadded  to  the  myopia 
some  other  defect  to  account  for  his  impairment  of  vision. 
Myopia  may  be  complicated,  1,  with  amblyopia  or  weak 
sight,  due  to  defective  sensibility  of  the  retina;  2,  with 
astigmatism  ;  3,  with  an  increasing  posterior  staphyloma 
and  atrojihy  of  the  choroid ;  4,  with  deficiency  of  jiower 
of  the  internal  recti  muscles  (muscular  asthenopia) ;  5, 
with  opacities  of  the  cornea;  6,  with  opacities  of  the 
vitreous ;  7,  with  choroidal  or  retinal  hasmorrhage ;  8, 
with  partial  detachment  of  the  retina.  For  the  treat- 
ment of  all  these  complications  the  reader  is  referred  to 
the  different  sections  under- which  they  will  be  found  in 
the  index. 

General  Directions  for  Mijopic  Patients.  —  Avoid  all 
stooping  positions  of  the  head,  as  they  tend  to  cause  con- 
gestion of  the  eyes.  In  reading,  sit  with  the  head  thrown 
back,  and  bring  the  book  to  the  eyes  instead  of  taking  the 
eyes  to  the  book.  Never,  if  it  can  be  avoided,  read  books 
printed  in  narrow  double  columns ;  the  having  to  relax 
frequently  the  accommodation,  as  the  eye  travels  from 
one  short  line  to  the  next,  tends  to  induce  fatigue.  Never 
read  in  a  moving  carriage ;  the  repeated  jolts  displace  the 
words  on  which  the  eye  is  fixed,  and  tire  the  eye  by 
requiring  it  to  keep  readjusting  itself.  If  the  eyes  grow 
fagged  whilst  reading,  rest  awhde,  and  do  not  resume 
work  until  they  are  refreshed.  Avoid  working  by  an 
artificial  light,  and  especially  gas  which  flickers.  The 
best  lamps  are  the  so-called  "  reading  lamps"  provided 
Avith  a  shade  which  throws  their  light  on  the  object  to  be 
seen,  and  leaves  the  rest  of  the  room  in  comparative 
darkness,  into  which  the  eye  can  roam  when  feeling 
fatigued.  When  the  eyes  are  tired,  or  hot  and  irritable, 
the  best  application  is  cold  water,  with  which  the  eyes, 
the  lids  being  closed,  may  be  bathed ;  or  a  gentle  stream 
of  cold  water  may  be  carried  against  the  closed  lids  by 
means  of  the  siphon  eye-douche. 

Hypermetropia  is  the  reverse  of  myopia ;  for  whereas 
in  myopia  the  optic  axis  was  too  long,  and  parallel  rays, 
or  those  emanating  from  distant  objects,  were  brought 
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to  a  focus  in  front  of  the  retina,  in  hypermetropia  the 
antero- posterior  diameter  is  too  short,  and  the  focal  point 
of  parallel  rays  is  behind  the  retina.  The  result  of  this 
defect  is  that  only  convergent  rays  can  be  brought  to  a 
focus  on  the  retina.  The  hypermetropic  eye  is  conse- 
quently unable  to  receive  correct  impressions  of  things  at 
a  distance  when  in  a  state  of  repose,  that  is  with  its 
accommodation  relaxed,  but  it  has  to  bring  into  action 
its  focussing  power,  in  order  to  converge  sufficiently  the 
jjarallel  rays.  The  strain  on  the  accommodation  is  there- 
fore in  proj^ortion  to  the  nearness  of  the  object. 

Adopting  Bonders'  classification,  hypermetropia  may 
be  divided  into  aandred  and  original.  The  acquired  is  oc- 
casionally met  with  in  old  i^eople,  generally  above  sixty  or 
seventy  years  of  age,  when  it  is  associated  with  presbyopia. 
Hypermetropia  may  thus  be  often  found  in  an  originally 
emmetropic  eye.  The  patient  not  only  requires  convex 
glasses  for  reading  and  looking  at  near  objects,  but  the 
refractive  power  of  the  eye  has  become  so  reduced  that 
he  also  needs  convex  glasses  for  distance.  Another  form 
of  acquired  hypermetropia  is  found  in  cases  of  what 
Bonders  calls  "  aphakia,"  or  absence  of  the  lens  from  the 
eye.  This  may  occur  from  extraction  of  the  lens  for 
cataract,  or  from  a  dislocation  of  the  lens  out  of  the 
field  of  vision  from  an  accident.  In  both  of  these  cases 
convex  glasses  are  required  for  distance. 

Original  hypermetrojna  may  be  said  to  exist  in  two 
states,  the  manifest  and  the  latent. 

The  manifest  is  that  degree  of  hypermetropia  which 
the  patient  exhibits  before  the  accommodation  has  been 
paralysed  with  atropine. 

The  latent  is  the  amount  of  hypermetropia  which  is 
found  after  the  accommodation  has  been  paralysed  with 
atropine,  and  which  was  not  manifest  so  long  as  the 
patient  exerted  his  focussing  power  in  looking  at  distant 
objects. 

Bonders  further  divides  hypermetropia  into  absolute, 
relative,  and  facultative. 

Absolute  is  when  the  eye  can  neither  read  fine  print, 
nor  tell  clearly  distant  objects.  With  the  strongest  con- 
vergence of  the  eyes  the  patient  cannot  accommodate  for 
parallel  rays.  This  form  is  seldom  met  with  in  the  young, 
as  with  them  there  is  nearly  always  a  certain  amount  of 
accommodative  power,  which  enables  them  to  overcome  a 
portion  of  the  hypermetropia. 
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Relative  Hypermetropia  is  when,  in  order  to  see  clearly 
a  near  object,  say  at  a  distance  of  sixteen  inches,  the  eyes 
are  obliged  to  converge  as  if  looking  at  one  at  twelve 
inches.  The  patient  can  only  accommodate  for  the  real 
point,  by  converging  the  visual  lines  to  another  point 
nearer  to  the  eyes ;  in  fact  by  giving  to  them  a  periodic 
convergent  squint. 

Facultative  Hi/permetropia  is  when  the  patient  can  see 
clearly  distant  objects,  either  with  or  without  convex 
glasses,  and  he  can  also,  with  an  effort  which  is  almost 
unperceived,  read  and  write  well,  but  the  eyes  are 
specially  liable  to  suffer  from  asthenopia  when  called 
upon  to  perform  much  continuous  close  work.  Such  eyes 
also  soon  become  presbyopic. 

Treatment  of  Hypermetropia. — Find  out  the  degree  of 
hypermetropia,  and  then  furnish  the  patient  with  such 
glasses  as  will  best  remedy  this  defect. 

To  ascertain  the  degree  of  Hypermetropia. —  First  direct 
the  patient  to  look  at  No.  XX.  at  20  feet  distance,  and 
find  out  the  strongest  convex  glass  with  which  he  can 
cleai-ly  make  out  that  type.  The  strength  of  the  lens  will 
indicate  the  degree  of  manifest  hypermetropia  :  thus  if  an 
eighteen  or  twenty-inch  focus  convex  glass  be  required, 
the  patient  is  said  to  have  a  manifest  hypermetropia  of 
or  Jfj.  He  should  then  be  directed  to  read  No.  I.  with 
this  glass,  and  if  he  can  do  so  with  facility  he  may  be 
allowed  a  pair  of  spectacles  with  lenses  of  the  same 
focus  for  constant  use ;  but  if  he  should  be  unable  to  see 
the  type  or  only  to  make  it  out  with  difficulty,  stronger 
glasses  should  be  tried  in  succession  until  the  eyes  are 
suited.  The  spectacles  which  are  thus  furnished  to  the 
patient  will  probably,  however,  only  suffice  him  for  a 
time,  as  they  do  not  neutralize  his  laient  hypermetroi^ia, 
and  this  will  gradually  become  manifest  as  the  patient, 
by  the  aid  of  his  glasses,  ceases  to  strain  his  accommoda- 
tion for  distance.  After  a  time  he  will  probably  there- 
fore require  stronger  glasses.  In  low  degrees  of  hyper- 
metropia, for  practical  purposes  this  examination  may 
be  sufficient,  and  suitable  glasses  may  be  thus  given  to 
the  patient ;  but  in  all  severe  cases  the  amount  of  latent 
hypermetropia  should  also  be  ascertained.  To  do  this, 
the  accommodation  of  the  eye  should  be  first  paralysed 
by  dropping  into  it  a  few  drops  of  a  solution  of  atro- 
pine, gr.  4  ad  aquae  ^  1 ;  and  when  the  full  efi"ect  has  been 
gained,  try  what  convex  glass  will  enable  the  patient  to  see 
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No.  XX.  at  20  feet.  Now  an  ordinary  emmetropic  eye  tlms 
ti-eated  would  be  able  to  read,  unaided  by  glasses,  No_.  XX. 
at  20  feet,  for  without  any  effort  of  accommodation  it  can 
unite  parallel  rays  on  the  retina ;  but  the  hypermetropic 
eye  will  need  a  convex  lens,  and  one  of  a  greater  power  than 
that  which  was  called  for  before  the  instillation  of  the  atro- 
pine. The  focal  power  of  the  lens  now  required,  will  give 
the  degree  of  latent  hypermetropia.  As  a  rule  the  patient 
cannot  wear,  constantly,  glasses  of  the  strength  necessary 
to  neutrahze  the  latent  hypermetropia,  as,  from  having 
been  long  accustomed  to  use  unconsciously  his  accommo- 
dation fof  distance,  he  is  unable  to  completely  relax  it, 
and  strong  convex  glasses  would  confuse  and  fatigue  the 
eye.  He  should  therefore  first  be  ordered  weaker  glasses, 
and  these  may  be  changed  from  time  to  time  for  stronger 
ones,  as  may  be  necessary. 

Pecidiarities  of  the  Hypermetro'pic  Eye. — It  is  smaller 
in  all  its  dimensions  than  the  emmetropic  eye,  but  espe- 
cially in  the  antero-posterior  diameter,  so  that  the  globe 
has  a  flattened  appearance.  This  can  be  distinctly  seen 
if  the  patient  is  directed  to  look  as  far  inwards  as  possible 
whilst  the  outer  canthus  is  drawn  outwards  with  one 
finger.  It  will  then  be  noticed  that  the  curve  of  the  eye 
over  which  the  external  rectus  curls  to  its  insertion  is 
short  and  abrupt,  and  that  the  globe  looks  flat  and  small 
for  the  orbit.  Bonders  says  :  "  The  hypermetroi^ic  eye  is 
in  general  an  imi^erfcdhj  developed  eye.  If  the  dimen- 
sions of  all  the  axes  are  less,  the  expansion  of  the  retina 
also  is  less,  to  which,  moreover,  a  slighter  optic  nerve  and 
a  less  number  of  its  fibres  coiTespond."* 

OpMhcdmoscoinc  aj)p)earances  ofallypermetro'pic  Eye. — 
By  direct  examination,  that  is,  by  the  aid  of  the  mirror 
without  the  use  of  the  object  lens,  an  erect  image  of  the 
fundus  can  be  seen  at  several  inches  from  the  e3'e,  and 
on  the  observer  moving  his  head  the  retinal  vessels  will 
be  seen  to  travel  in  the  same  direction.  The  highest 
convex  glass  placed  behind  the  sight-hole  of  the  mirror 
through  which  an  erect  image  of  the  fundus  can  be  seen, 
will  give  an  approximate  estimate  of  the  degree  of  hyjDer- 
metropia. 

By  an  indirect  examination,  that  is,  by  the  aid  of  both 
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the  mirror  and  object-glass,  the  optic  nerve  and  vessels 
appear  larger  than  in  the  normal  or  emmetropic  eye. 

Hypermetropia  is  very  hereditary ;  many  members 
of  a  family  of  which  one  or  both  the  parents  are  hyj^er- 
metropic,  are  frequently  found  also  to  siiffer  from  this 
defect  of  the  eyes. 

Results  of  H]ipermetropia. — It  is  the  most  frequent  cause 
of  convergent  strabismus,  and  of  asthenopia  or  weak  sight. 

PRESBYOPIA. 

PRESBYortA  or  Long  Sight  is  one  of  the  first  of  the 
legion  of  troubles  which  advancing  years  bring  upon  all 
of  us.  In  true  presbyopia  the  near  point  is  removed 
from  the  eye,  but  distant  vision  is  unimpaired.  The  first 
intimation  the  patient  has  of  commencing  presbyopia  is 
that  the  type  which  he  could  once  see  clearly  at  from 
eight  to  twelve  inches,  is  now  indistinct,  and  in  order  to 
read  it,  he  is  obliged  to  hold  the  book  at  a  greater  dis- 
tance. As  presbyopia  advances,  the  failure  of  sight  for 
near  objects  increases,  and  this  is  especially  noticeable  in 
the  evening,  when  the  patient  seeks  a  strong  light  to 
work  by,  because  with  it  the  pupU  contracts  and  the 
circles  of  diSusion  are  rendered  smaller. 

Presbyopia  is  caused  by  a  diminished  power  of  accom- 
modation, and  i^robably  also  by  senile  changes  in  the 
structure  of  the  lens.  It  creeps  on  .  impei'ceptibly,  the 
near  point  being  gradually  removed  further  from  the 
eye  as  age  advances,  until  the  patient  is  unable  to  discern 
any  small  objects  without  the  aid  of  convex  glasses. 
Bonders  says :  "  The  term  presbyopia  is,  therefore,  to  be 
restricted  to  the  condition  in  which,  as  the  result  of  the 
increase  of  years,  the  range  of  accommodation  is  dimi- 
nished, and  the  vision  of  near  objects  is  interfered  with." 
It  is,  he  remarks,  "  no  more  an  anomaly  than  are  grey 
hairs  or  wrinkling  of  the  skin."* 

Treatment  of  Presbyojna. — It  is  a  question  often  asked, 
when  ought  convex  glasses  first  to  be  used  ?  Bonders 
says  :  "  So  soon  as,  by  diminution  of  accommodation,  in 
ordinary  work,  the  required  accuracy  of  vision  begins  to 
fail,  there  is  need  of  convex  glasses.    The  test  is,  that 
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with  weak  glasses  of  from  ^  to  a*  same  distance 
as  without  glasses,  the  accuracy  of  vision  is  manifestly 
improved."*  It  is  an  error  to  suppose  that  presbyopic 
patients  should  postpone  the  use  of  glasses  for  as  long  a 
period  as  possible.  By  so  doing  they  subject  themselves 
to  an  amount  of  discomfort  which  could  be  avoided,  and 
without  any  advantage  to  compensate  for  the  sense _  of 
fatigue,  heat,  and  occasional  redness  of  the  eyes  which 
an  overstrained  effort  of  the  accommodation  induces. 

In  selecting  glasses  for  a  presbyopic  patient,  those 
should  be  chosen  which  enable  him  to  read  with  ease 
No.  I.  at  about  ten  or  twelve  inches  from  the  eye_.  If 
stronger  glasses  are  given,  they  are  apt  to  induce  fatigue. 
When  convex  glasses  are  first  called  for,  it  will  generally 
only  be  necessary  to  wear  them  in  the  evening,  as  by  day 
the  patient  will  be  able  to  perform  all  his  duties  without 
their  aid.  But  soon  he  will  take  to  his  glasses  by  day, 
and  then  a  pair  of  stronger  ones  will  be  required  for 
evening  use.  Whenever,  therefore,  the  patient  has  to  in- 
crease the  power  of  his  glasses,  he  should  take  his  evening 
pair  into  day  use,  and  obtain  stronger  ones  for  his 
evening's  work. 

ASTIGMATISM. 

Astigmatism.  —  "  Ametropia,"  says  Uonders,  "  com- 
prising the  lesions  of  refraction,  is  resolved  into  two 
opposite  conditions':  myopia  and  hypermetropia.  Every 
lesion  of  refraction  belongs  to  one  of  these  two.  Some- 
times, however,  it  happens  that  in  the  several  meridians 
of  the  same  eye  the  refraction  is  very  different.    In  one 
meridian  the  same  eye  may  be  emmetropic,  in  the  other, 
ametropic ;  in  the  several  meridians  a  difference  in  the 
degree  and  even  in  the  form  of  ametropia  may  occur. "f 
This  defect,  dependent  on  a  want  of  symmetry  of  the 
meridians  of  the  eye,  has  been  termed  astigmatism.  The 
explanation  of  this  anomaly  is  the  following.   The  cornea 
in  a  normal  eye  is  a  segment  of  an  ellipsoid,  and  as  its 
horizontal  and  vertical  axes  are  of  different  lengths,  it 
follows  that  its  curvatures  in  these  directions  must  also 
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differ ;  and  that  vertical  and  horizontal  rays  falling  upon 
such  a  surface  must  be  unevenly  refracted,  and  therefore 
unite  into  two  separate  foci.  As  a  rule  the  vertical 
meridian  has  a  shorter  focal  distance  than  the  horizontal. 
Hence  it  is  that  in  most  eyes,  vertical  and  horizontal 
lines  are  not  seen  with  equal  clearness  from  the  same 
point  and  at  the  same  time. 

So  far,  astigmatism  may  be  considered  a  natural  defect 
due  to  a  difference  of  the  vertical  and  horizontal  curva- 
tures of  the  cornea,  and  which  in  a  minor  degree  is  com- 
mon to  all  eyes.  It  is  only  when  there  is  a  marked 
asymmetry  between  the  meridians  of  the  cornea,  that  it 
attracts  notice,  and  calls  for  the  aid  of  cylindrical 
glasses. 

There  are  two  distinct  forms  of  astigmatism :  the  irre- 
gular and  the  regtdar. 

Irregular  Astigmatism. — Bonders  divides  this  form 
into  normal  and  abnormal. 

a.  Normal  irregular  astigmatism  is  due  to  a  peculiarity 
in  the  structure  of  the  lens.  The  principal  phenomenon, 
he  says,  attending  this  irregularity  is  monocular  polyopia. 
This  multiplication  of  the  object  is  to  be  explained  by 
there  being  from  some  cause  an  aberration  of  the  rays  as 
they  pass  through  the  different  sectors  of  the  lens,  and 
consequently  "  an  imperfect  coincidence,  even  after  accom- 
modation, of  the  images  of  the  different  sectors."* 

^.  Abnormal  irregular  astigmatism  may  arise  from 
some  defect  of  either  the  cornea  or  lens. 

From  the  Cornea. — We  have  examples  of  this  form  of 
irregular  astigmatism  in  conical  cornea;  occasionally 
after  the  extraction  of  cataract,  and  after  corneal  ulcera- 
tions. 

From  the  Lens. — Irregular  astigmatism  may  be  caused 
either  by  a  change  in  the  structure  of  the  lens,  as  is  some- 
times seen  in  the  early  formation  of  cataract ;  or  by  its 
displacement,  as  in  cases  of  partial  dislocation  of  the  lens 
into  the  anterior  chamber,  or  vitreous. 

Eegular  Astigmatism  is  due  to  a  difference  in  the 
focal  lengths  of  the  meridians  of  the  eye,  and  is  to  be 
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corrected  by  proper  cylindrical  glasses.    It  is  with  this 
form  that  we  have  now  to  deal. 

Regular  astigmatism  may  be  acquired  and  congenitnl. 
The  acquired  may  be  produced  by  perforating  wounds  of 
the  eye,  and  especially  those  which  are  near  the  margin 
of  the  cornea ;  thus  it  is  occasionally  met  with  after  the 
operations  of  iridectomy  and  extraction  of  cataract. 
Ulcerations  of  the  cornea  usually  give  rise  to  irregular 
astigmatism;  a  case,  however,  is  related  by  Bonders  in 
which,  after  a  perforating  ulcer  of  the  cornea,  the  astig- 
matism was  sufficiently  regular  to*  be  corrected  by  a 
cylindrical  glass. 

Regular  Astigmatism  may  be  divided  into — 

1.  Simfle  astigmatism,  that  is,  when  one  meridian 
is  emmetropic,  and  the  other  either  hypermetropic  or 
myopic. 

2.  Compound  astigmatism,  when  both  meridians  are 
either  myopic  or  hyi^ermetropic ;  but  the  defect  in  one 
meridian  is  greater  than  in  that  of  the  other :  thus,  if 
the  case  is  one  of  compound  myopic  astigmatism,  in  the 
horizontal  meridian  the  myopia  may  be  -^j^,  whilst  in  the 
vertical  it  may  be  -y^. 

3.  Mixed  astigmatism,  that  is,  where  there  is  hyperme- 
tropia  in  one  meridian  and  myopia  in  the  other.  Such 
cases  are  rare. 

To  ascertain  the  presence  of  Astigmatism. — First  test 
the  patient's  eyes  with  spherical  glasses,  and  determine 
whether  they  are  myopic  or  hypermetropic,  and  if  either, 
what  glasses  most  nearly  neutralize  his  defect  of  sight. 
Having,  however,  failed  to  restore  by  glasses  his  acuteness 
of  vision,  the  question  is  whether  his  impairment  of  sight 
is  due  to  astigmatism  or  to  other  causes.  To  find  this  out, 
place  at  one  end  of  the  room  a  set  of  thick  vertical  and 
horizontal  lines,  and  let  the  patient  walk  towards  them, 
and  stop  the  moment  either  of  them  becomes  distinct.  If 
he  can  at  a  certain  point  see  clearly  one  set  of  lines,  whilst 
the  others  are  cloudy  and  blurred,  he  is  astigmatic.  A 
similar  conclusion  may  be  drawn  if  the  patient  be  made 
to  look  at  a  point  of  light  through  a  perforation  in  a  metal 
screen  at  a  distance  of  15  feet,  when,  owing  to  the  astig- 
matic eye  being  unable  to  unite  accurately  to  a  focus 
vertical  and  horizontal  rays,  the  point  will  appear  drawn 
out  to  a  vertical  or  horizontal  line,  according  to  whether 
the  eye  focuses  correctly  the  horizontal  or  vertical  rays. 
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The  patient  should  now  be  directed  to  look  through  a 
slit  about  Yi  of  an  inch  wide  in  a  disc  of  metal,  which  is 
to  be  slowly  rotated  in  front  of  the  eye,  so  as  to  bring 
the  slit  opjwsite  each  of  the  different  meridians  in  succes- 
sion. If,  in  a  certain  position  of  the  slit,  he  is  able  to 
make  out  No.  XX.  at  20  feet,  the  case  is  one  of  simple 
astigmatism.  The  eye  is  emmetropic  in  one  meridian, 
and  myopic  or  hypermetropic  in  the  other. 

The  patient  may  then  be  tried  with  a  weak  cylindrical 
convex  or  concave  lens,  which  he  must  rotate  in  front  of 
the  eye,  until  he  places  the  axis  in  that  direction  which 
gives  him  the  most  correct  vision.  Should  the  glass  first 
tried  not  quite  answer,  others  of  a  slightly  higher  or  lower 
focal  power  may  be  held  up  in  turn,  until  the  eye  is  suited. 
Spectacles  with  similar  cylindrical  glasses  may  be  then 
given  to  the  patient ;  but  in  ordering  them  the  instruc- 
tions given  at  page  240  should  be  followed. 

Another  very  efficient  mode  of  detennining  the  presence 
and  degree  of  astigmatism  is  that  suggested  by  Snellen 
by  means  of  the  half  circle  of  radiating  lines  (fig.  56), 


Fig.  56. 


which  is  a  reduced  copy  of  the  figure  drawn  in  the  last 
edition  of  his  test  types.  He  marked  those  lines  which 
deviated  from  the  vertical  line  with  from  10"  to  90°.  Those 
to  the  right  of  the  observer  with  +  ;  those  to  the  left 
with  — . 

With  the  second  eye  covered,  the  patient  is  told  to  look 
at  the  half  circle  of  lines  placed  at  the  end  of  the  room, 
and  to  approach  it  until  one  at  least  of  the  Lines  can  be 
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strongly  seen.  The  direction  of  this  line  gives  the  meri- 
dian of  greatest  refraction,  which  in  regular  astigmatism 
is  vertical  to  the  meridian  of  lowest  refraction.  A  suc- 
cession of  convex  or  concave  spherical  glasses  are  next  to 
be  placed  in  front  of  the  eye,  until  the  highest  convex  or 
lowest  concave  lens  is  found  through  which  the  indistinct 
lines  are  rendered  clear.  The  lens  which  thus  corrects 
the  myopia  or  hypermetropia  in  the  faixlty  meridian,  will 
indicate  the  strength  of  the  cylindrical  glass  required, 
the  axis  of  which  will  correspond,  if  it  be  a  convex  cylin- 
drical, with  the  meridian  of  highest  refraction,  whilst  if 
it  be  a  concave  cylindrical,  it  should  be  placed  perpendi- 
cular to  it. 

If  the  astigmatism  be  associated  with  myopia  or 
hypermetropia,  it  is  necessary  to  correct  the  anomaly  of 
refraction  before  resorting  to  the  test  of  Snellen's  half 
circle  of  lines. 

In  testing  for  astigmatism,  it  is  essential  that  the 
patient  should  hold  his  head  straight,  and  keep  his  eyelids 
well  opened. 

Mr.  Couper  has  kindly  given  me  the  following  account 
of  how  he  detects  and  measures  astigmatism  by  the  oph- 
thalmoscope : — 

"  By  employing  a  mirror  of  silvered  glass  of  from  thirty 
to  sixty  inches  focus,  and  two  inches  diameter,  he  sees  an 
inverted  image  at  a  maximum  distance  of  five  feet.  If 
one  chief  meridian  be  myopic,  and  the  other  either  emme- 
tropic or  hypermetropic,  only  vessels  running  at  a  right 
angle  to  the  myopic  plane  are  visible.  The  image  is 
known  to  be  inverted  by  the  inversion  of  its  apparent 
movements.  If  no  vessel  happen  to  coincide  with  the 
plane  of  least  refraction,  the  image  of  those  most  nearl}'- 
coincident  is  so  distorted  as  to  fall  in  that  plane,  just  as  a 
straight  line  viewed  through  a  cylinder  glass  held  at  arm's 
length,  appears  to  deviate  from  its  trae  course  when  the 
cylinder  axis  forms  an  angle  with  the  line.  The  direction 
of  the  vessels  seen  as  an  inverted  image,  tluis  accurately 
indicates  that  of  the  chief  meridian.  Keeping  the  image 
in  view,  and  accommodating  for  his  near  point,  he  now 
slowly  api:)roaches  the  patient,  and  notes  the  vanishiuo- 
point  of  the  image  (i.e.,  the  moment  when  it  comes  to  lie 
within  his  near  point).  The  distance  of  the  image  from  the 
patient's  eye,  and  with  it  the  degree  of  myopia  in  the 
plane  of  greatest  curvature,  are  thus  ascertained. 

"If  the  weaker  meridian  be  emmetropic,  no  defined 
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image  is  obtained  of  vessels  at  a  riglit  angle  to  it  until 
I'elaxing  his  accommodation,  he  brings  his  eye  close  to 
that  of  the  patient ;  he  then  sees  a  distinct  erect  image  of 
these  vessels.  From  the  above  data  the  focus  of  the 
correcting  cylinder,  together  with  the  position  of  its  axis, 
can  be  readily  deduced  in  simple  myopic  astigmatism. 

"  On  the  other  hand,  if  the  weaker  chief  meridian  be 
hypermetropic,  the  vessels  at  a  right  angle  to  it  are  seen 
as  an  erect  image  far  beyond  minimum  distance,  but  not  so 
far  off  as  five  feet.  The  apparent  movements  of  the  image 
show  it  to  be  erect.  An  instantaneous  diagnosis  of  mixed 
astigmatism,  together  with  the  inclination  of  the  chief 
meridians,  may  often  be  thus  made  with  the  mirror  alone. 

"  In  simple  hypermetropic  astigmatism,  the  diagnosis 
resembles  that  for  simple  myopic.  Here,  too,  the  appa- 
rent deviation  of  vessels  accurately  discloses  the  direction 
of  the  chief  meridians. 

"  The  refraction  of  the  weakest  meridian  is  measured  at 
minimum  distance  by  ascertaining  the  strongest  convex 
spherical  glass  which  can  be  interposed  behind  the  sight- 
hole  of  the  mirror  without  diminishing  the  distinctness  of 
the  vessels  at  a  right  angle  to  that  meridian,  while  the 
observer's  accommodation  is  relaxed.  When  this  is  accom- 
plished, the  correcting  cylinder  and  the  true  position  of  its 
axis  are  known. 

"  Inverted  Image  Test. — Examination  with  Mirror  of 
8"  focus  and  +  2^"  Object  Lens.— The  form  of  the  inverted 
image  of  the  disc  changes  with  the  distance  of  the  object 
lens  from  the  examined  eye.  This  change  of  form  is 
quite  appreciable  when  no  more  than  of  regular  astig- 
matism is  present.  The  following  are  the  changes  of 
form  observed : — 

"  As  the  object  lens  recedes,  the  image  of  the  disc  con- 
traxts  in  that  diameter  which  coincides  with  an  hyperme- 
tropic chief  meridian ;  remains  unaltered  in  that  coinciding 
with  an  emmetropic  chief  meridian ;  and  expands  in  that 
coinciding  with  a  myopic  chief  meridian. 

"By  attention  to  the  nature  of  the  change  of  form 
(whether  expansion  or  contraction)  and  to  the  particular 
diameter  of  the  image  affected,  the  direction  of  the  chief 
meridians,  and  the  hind  of  refraction  in  them  can  be 
diagnosed.  The  test  is  applicable  to  all  forms  of  regular 
astigmatism,  and  is  especiaUy  valuable  for  the  detection  of 
small  degrees  of  it  (even  is  not  always  overlooked). 
At  the  same  time  it  affords  no  exact  measure  of  the 
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asyrnmetry  other  tlian  that  based  on  the  extent  of  the 
change  of  shape  produced  by  a  given  change  in  the  dis- 
tance of  the  object  lens.  After  a  little  practice  a  very 
close  estimate  can  be  thus  attained." 

Coni'pound  Astigmatism. — First  ascertain  the  concave  or 
convex  glass,  according  to  whether  the  patient  is  myopic 
or  hypermetropic,  which  most  improves  vision ;  and 
whilst  he  holds  this  before  his  eye,  place  in  front  of  it  a 
cylindrical  glass  of  similar  curvature  but  of  low  power, 
and  slowly  rotate  it,  until  the  axis  of  the  cylinder  is  in 
the  right  direction.  If  this  glass  fails  to  alford  the  re- 
quired improvement,  try  other  cylindricals  in  succession, 
until  the  one  which  gives  the  greatest  benefit  has  been 
selected.  For  convenience  of  testing  the  spherical  and 
cylindrical  glasses  together,  a  double  spectacle  frame 
should  be  used,  in  which  the  spherical  lens  should  be 
placed  next  the  eye,  and  the  cylindrical  outside,  so  that  it 
can  be  easily  rotated  with  the  finger.  Each  eye  should  be 
tried  separately,  the  hand  being  placed  over  the  one  which 
is  not  under  examination.  Having  selected  the  combina- 
tion of  spherical  and  cylindrical  glasses,  directions  should 
be  sent  to  the  optician  to  fui'nish  the  patient  with  sjiec- 
tacles  with  the  proiser  spherico- cylindrical  lenses.  In  the 
written  instructions  given  to  the  optician,  the  focal  power 
of  each  glass  should  be  separately  noted,  and  the  direc- 
tion in  which  the  axis  of  the  cylindrical  glass  is  to  be  worn, 
marked  by  the  sign  of  an  ai'row :  it  should  be  also  men- 
tioned that  the  spherical  face  of  the  lens  is  to  be  placed 
next  the  eye.  The  glasses  should  be  fitted  in  frames 
with  circular  eye-pieces,  so  that  the  axis  of  each  may 
be  accurately  adjusted  to  the  eye  before  the  frames  are 
screwed  up. 

Mixed  Astigmatism: — For  the  relief  of  this  form  bi- 
cyHndrical  glasses  will  be  required.  Find  out  the  convex 
piano-cylindrical  lens  which  will  neutralize  the  hyperme- 
trojDia  in  the  one  meridian,  and  then  the  concave  piano- 
cylindrical  which  will  correct  the  myopia  in  the  other 
meridian.  Place  now  the  two  lenses  in  a  double  spectacle 
frame  with  the  axis  of  the  cylinders  at  right  angles  to 
each  other,  and  rotate  the  two  together  in  front  of  the 
eye,  so  as  to  ascertain  in  what  direction  of  the  axes  the 
patient  has  the  best  sight.  Having  decided  these  points, 
similar  lenses  may  be  ordered  to  be  united  by  Canada 
balsam,  or  a  similar  bicylindrical  glass  may  be  ground  by 
the  optician. 
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AsTHENoriA  or  Weak  Sight  is  a  symptom  due  to 
several  affectiona  of  the  eye.  The  patient  complains  that 
reading,  writing,  or  the  maintenance  of  fine  work  which 
requires  a  close  application  of  the  eyes,  induces  fatigue  ; 
that  when  thus  engaged  the  object  becomes  dim  and  con- 
fused, and  sometimes  suddenly  disappears ;  that  if  he 
rests  his  eyes  for  a  few  minutes,  he  is  able  to  resume  his 
work,  but  in  a  short  time  he  is  again  obliged  to  desist 
from  a  recurrence  of  similar  symptoms. 

Asthenopia  may  depend — 1,  on  hypermetropia ;  2,  on 
an  insufficiency  of  power  of  the  internal  recti,  which  ren- 
ders a  prolonged  convergence  of  the  eyes  difficult  and 
sometimes  impossible. 

1.  Asthenopia  due  to  hypermetropia,  is  called  also 
accommodative  Asthenopia.  It  arises  from  the  excessive 
strain  on  the  accommodation  which  hypermetropic  eyes 
have  to  exert  to  focus  the  diverging  rays  of  near  objects. 
Fatigue  is  consequently  soon  induced,  the  accommodative 
effort  is  first  partially  relaxed,  and  the  object  under  atten- 
tion, being  thrown  out  of  focus,  becomes  confused  and 
dim  ;  in  a  few  minutes  all  effort  of  accommodation  is  sus- 
pended and  the  impression  is  lost.  After  a  short  rest 
the  patient  can  resume  his  work,  but  the  recurrence  of 
the  same  confusion  of  sight  soon  compels  him  to  give  up 
and  to  cease  from  his  employment. 

Treatment. — Properly  fitted  convex  glasses  for  reading, 
writing,  sewing,  or  all  close  work.  (See  Hypeioietropia, 
p.  231.)  This  form  of  asthenopia  is  often  much  increased 
by  anaemia  and  debility.  In  such  cases  tonics,  and  espe- 
cially the  preparations  of  iron,  are  of  great  service  and 
should  be  prescribed  (F.  70,  71). 

2.  Asthenopia  from  insufficiency  of  the  internal  recti, 
so  frequently  met  with  in  myopia,  is  called  muscidar 
asthenopia  to  distinguish  it  from  the  preceding  form.  It 
is  due  to  a  want  of  sufficient  power  in  the  internal  i-ecti 
to  maintain  a  steady  and  prolonged  convergence  of  the 
eyes  on  a  near  object.  The  patient  complains  that  after 
reading  for  a  short  time  the  letters  become  confused,  and 
the  lines  seem  to  overlap  or  run  into  one  another.  This 
is  caused  by  a  relaxation  of  one  of  the  internal  recti  and 
a  consequent  aversion  of  the  eye,  giving  rise  to  slight 

R 


242 


STRABISMUS. 


diplopia.  Even  when  these  symptoms  are  absent,  the  great 
effort  which  is  required  to  maintain  convergence  when 
there  is  an  excess  of  power  in  the  external  recti  muscles 
induces  such  an  amount  of  fatigue  and  aching  of  the  eyes 
as  to  compel  the  patient  to  give  up  work'. 

To  ascertain  if  there  is  an  insufficiency  of  the  internal 
recti,  direct  the  patient  to  look  at  the  end  of  your  finger, 
which  is  to  be  held  at  ten  or  twelve  inches  from  his  eyes, 
and  then  slowly  approach  it  towards  them,  telHng  him  to 
continue  looking  fixedly  at  it  as  it  draws  nearer.  If 
there  is  an  insufficiency,  the  eyes  will  be  unable  to  main- 
tain the  necessary  convergence  as  the  finger  advances  to 
within  six  inches,  and  one  of  them  will  first  waver  and 
then  gradually  roll  outwards.  Sometimes  this  eversion 
of  the  eye  is  almost  siDasmodic,  so  quick  and  sudden  is 
its  movement.  Often  in  such  cases  there  is  a  difference 
in  the  focal  power  of  the  two  eyes,  and  then  the  one 
which  deviates  is  the  more  myopic,  or,  in  other  respects, 
the  more  defective  of  the  two.  The  degree  of  insufficiency 
of  the  internal  recti  muscles  may  be  accurately  tested  by 
the  means  of  pi'isms.  (See  article  on  this  subject,  page 
257.)  If  after  a  careful  examination  there  is  found  to  be 
such  an  insufficiency  of  the  internal  recti  muscles,  that 
they  are  unable  to  maintain  a  joint  and  prolonged  con- 
vergence of  the  eyes  for  near  objects,  the  external  rectus 
of  one  or  both  eyes  should  be  divided.  It  is  best  to  divide 
one  at  a  time,  unless  the  insufficiency  is  vei-y  marked,  and 
the  eye  to  be  selected  for  the  first  operation  should  be 
the  one  which  is  the  more  defective  and  generally  wanders 
outwards.  The  external  rectus  of  the  other  eye  can  be 
afterwards  divided  if  the  effect  gained  by  the  first  opera- 
tion is  not  sufficient. 


CHAPTER  VIL 

STRABISMUS. 

DoNDEKS  defines  strabismus  as  "  a  deviation  in  the  direc- 
tion of  the  eyes,  in  consequence  of  which  the  two  yellow 
spots  receive  images  from  different  objects."* 


*  Bonders  on  the  Accommodation  and  Refraction  of  the 
p.  291. 
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Strabismus  may  be  either  convercjent  or  divergent ;  it 
IS  seldom  that  the  deviation  is  solely  upwards  or  down- 
wards. 

^  In  most  cases  there  is  a  preponderance  of  power  in 
either  the  internal  or  external  rectus  muscle,  so  that  the 
balance  between  them  is  destroyed,  and  the  ability  to 
steady  the  two  eyes  simultaneously  on  an  object  is  lost. 
Whenever  an  attempt  is  made  to  look  at  a  given  point, 
one  eye  rolls  either  inwards  or  outwards  according  to 
whether  the  squint  is  convergent  or  divergent ;  the  optic 
axes  are  no  longer  parallel,  and  the  impressions  of  the 
image  fall  on  different  parts  of  the  two  retinas. 

Monocular  strabismtis  is  when  the  deviation  is  constant 
in  the  one  eye.  It  is  generally  associated  with  impair- 
ment of  sight  in  the  squinting  eye. 

Alternating  or  hinocular  strabismus  is  when  the  devia- 
tion occurs  alternately,  first  in  one  eye  and  then  in  the 
other.  The  patient  can  "  fix"  with  either  eye,  but  is  un- 
able to  direct  the  two  together  towards  the  same  point. 
When  one  eye  is  fixed,  the  other  rolls  inwards,  and  vice 
versa.  In  alternating  strabismus  the  sight  of  the  two 
eyes  is  nearly  equal. 

Strabismus  may  be  either  ^)erio(Zic  or  persistent. 

A  periodic  sqnint  comes  on  only  at  times,  as  when  the 
patient  is  reading  or  looking  fixedly  at  an  object,  or  after 
the  eyes  have  been  fatigued.  It  may  be  caused  by  some 
eccentric  irritation,  as  from  ascarides,  or  from  dentition, 
but  in  the  large  majority  of  cases  it  is  due  to  hyperme- 
tropia.  A  periodic  squint  may  be  occasionally  benefited 
by  judicious  ti'eatment ;  but  more  frequently  the  strabis- 
mus increases,  and  iiltimately  becomes  f)ersistent. 

For  treatment  of  periodic  squint,  see  page  248. 

The  Movements  of  the  s'piinting  Eye. — In  some  cases 
there  is  an  actual  limitation  of  movement  in  the  squint- 
ing eye,  and  its  range  outwards  if  the  squint  is  conver- 
gent, or  inwards  if  it  is  divergent,  is  impeded.  This  may 
be  due  either  to  an  acquired  increase  of  power  in  the 
squinting  muscle,  as  in  some  cases  of  hypermetropia  ;  or 
it  may  be  caused  by  a  loss  of  power  in  the  antagonistic 
muscle,  as  in  myopia,  where  there  is  frequently  an  ex- 
ternal strabismus  consequent  on  an  insufficiency  of  the 
internal  recti,  or  as  in  cases  of  paralytic  squint. 

Generally,  however,  the  range  of  action  of  the  squint- 
ing eye  is  not  limited,  but  displaced,  and  this  is  especially 
noticeable  when  the  sight  of  the  two  eyes  is  equal,  and 
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the  squint  alternates.  Thus,  before  an  operation  for  an 
internal  strabismus,  the  space  over  which  the  eyes  move 
may  be  three-quarters  of  an  inch ;  after  the  operation  the 
range  may  still  be  the  same,  but  it  wiU  be  transposed,  and 
although  the  eye  will  travel  over  no  greater  distance  than 
before,  yet  it  will  be  enabled  to  go  more  outwards,  and 
consequently  less  inwards. 

Strabismus  may  be  induced,  1st,  by  some  anomaly  in 
the  refraction  of  the  eyes,  as  in  hypermetropia  and  myopia ; 
2nd,  from  defective  sight  in  one  eye.  Whatever  cause 
prevents  binocular  vision  tends  to  produce  squint,  no 
matter  whether  it  be  from  great  differences  in  the  refrac- 
tion of  the  two  eyes  as  from  amblyopia,  or  from  oj^acities 
of  the  cornea;  3rd,  strabismus  may  be  produced  by 
paralysis  of  one  or  more  of  the  nerves  supplying  the 
muscles  of  the  eye. 

To  ascertain  and  note  the  extent  of  the  strabismus,  the 
patient  should  be  first  told  to  look  at  an  object  about 
twenty  inches  distant,  when  it  will  be  found  that  whilst 
he  "  fixes"  with  one  eye,  the  other  rolls  either  inwards  or 
outwards,  as  the  squint  may  be.  A  mark  is  then  to  be 
made  with  a  pen  on  the  edge  of  the  lower  lid  of  the 
squinting  eye  opposite  the  centre  of  the  pupil.  The 
sound  eye  must  now  be  covered  with  the  hand,  and 
the  patient  directed  to  look  at  the  object  with  the  squint- 
ing eye,  and  the  position  of  the  centre  of  the  pupil  is 
again  to  be  marked  on  the  edge  of  the  lower  lid.  The 
space  between  these  fines  will  indicate  the  degree  of  the 
strabismus :  thus  we  speak  of  a  strabismus  of  V",  2"', 
or  more,  according  to  the  interval  between  the  markings 
on  the  lid.  The  movement  which  the  squinting  eye 
makes  Avhen  the  sound  eye  "fixes"  upon  an  object,  is 
termed  the  primary  deviation. 

The  secondary  deviation  is  the  extent  of  movement  the 
sound  eye  makes  when  excluded  by  the  hand,  whilst  the 
squinting  eye  fixes  itself  on  the  object.  The  strabismus 
is  said  to  be  co?^com^^a?i/ when  the  primary  and  secondary 
deviations  are  equal.  The  squinting  eye  is  not  fixed,  but 
follows  the  other  in  its  movements. 

The  plan  adopted  by  Mr.  Bowman  for  determining  the 
de  gree  of  strabismus,  is  the  following  : — The  patient  is 
made  to  look  at  a  near  object  held  at  the  extreme  outer 
limit  of  his  field  of  vision,  first  on  one  side,  then  on  the 
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other ;  and  tlie  extreme  limit  of  movement  of  each  eye 
inwards  and  outwards  is  then  noted  with  reference  re- 
spectively to  the  lower  punctnm  and  the  outer  canthus ; 
the  pupil  being  the  part  of  the  eye  used  to  mark  the 
movement  inwards;  the  outer  edge  of  the  cornea  the 
movement  outwards.  In  noting  the  case  on  paper,  the 
diagrams  of  the  position  of  the  two  eyes  should  be  placed 
on  the  same  line,  as  if  facing  the  observer ;  that  of  the 
right  eye  on  the  left-hand  side.  The  following  may  be 
taken  as  an  example  : — 

Fig.  57. 

<  •°  >l 

b  ^  & 

a,  b,  Right  eye.  c,  d,  Left  eye. 

a,  Extreme  range  outwards ;  the  outer  edge  of  the  cornea 
fails  to  reach  the  canthus.  b,  Extreme  range  inwards  ; 
the  pupil  passes  beyond  the  punctum.  c,  Extreme  range 
inwards  ;  the  pupil  does  not  reach  the  punctum.  d,  Ex- 
treme range  outwards ;  the  outer  edge  of  the  cornea 
passes  beyond  the  canthus. 

In  each  case  the  exact  distance  admits  of  being  recorded. 
In  this  manner  the  relative  strength  of  the  internal  and 
external  recti  of  the  two  eyes  may  be  estimated,  and  the 
result  marked  down  in  a  single  line,  so  as  to  show  at  a 
glance  in  which  eye  the  prei^onderance  of  power  of  either 
muscle  exists. 

The  degree  of  strabismus  may  be  also  carefully  esti- 
mated by  a  "  Strabismometer,"  invented  by  the  late  Mr. 
J.  Z.  Laurence.  "  It  consists  of  an  ivory  plate,  moulded 
to  the  conformation  of  the  lower  eyelid,  the  free  border 
corresponding  to  that  of  the  lid.  This  border  is  graduated 
in  such  a  manner  that,  while  its  centre  is  designated  by  0, 
Paris  lines  and  half  lines  are  marked  off  on  each  side  of 
0.  Attached  to  the  plate  is  a  handle.  The  application  of 
this  strabismometer  is  obvious.  The  ivory  plate  is  ap- 
plied to  the  lower  eyelid,  the  borders  of  the  two  corre- 
sponding. If  the  cornea  is  central,  the  vertical  diameter 
of  the  pupil  corresponds  to  0 ;  if  inverted,  to  a  graduation 
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on  the  inner  side  of  0 ;  if  everted,  to  one  on  the  outer  side 
of  0."* 

CoNVEEGEKT  or  Internax  Steatsismus  is  usually  de- 
pendent on  hypermetropia.  In  77  per  cent,  of  the  cases 
of  convergent  strabismus,  Bonders  found  that  there  was 
hypermetropia.f  The  explanation  of  this  fact  is  the  fol- 
lowing. Owing  to  the  peculiar  shape  of  the  hyperme- 
tropic eye,  the  accommodative  power  is  called  into  constant 
action,  and  for  near  objects  the  strain  is  very  great.  In 
proportion  to  the  effort  to  accommodate  is  the  degree  of 
convergence  of  the  eye,  so  that  when  a  hypermetropic  eye 
is  looking  at  a  near  object,  it  converges  more  than  a 
normal  or  emmetropic  eye  would  do,  because  the  stress  on 
the  accommodation  is  greater.  This  excessive  action  of 
the  internal  recti  muscles  causes  them  to  acquire  in- 
creased strength,  and  gradually  to  preponderate  over  their 
antagonists  the  external  recti,  until  ultimately  a  conver- 
gent strabismus  is  established. 

In  hypermetropia  the  strabismus  usually  first  appears 
at  the  time  the  child  begins  to  apply  his  eyes  to  close 
■work,  as  in  learning  to  read,  when  the  efforts  of  accommo- 
dation and  convergence  are  brought  into  more  active  play. 
The  degree  of  strabismus  is  not  necessarily  proportioned 
to  the  extent  of  the  hypermetropia.  In  very  hyperme- 
tropic eyes  the  sight  is  so  defective,  and  so  little  benefited 
by  any  accommodative  effort,  that  the  patient  ceases  to 
strain  his  eyes,  and  consequently  convergent  strabismus  is 
less  freqiient  than  in  eyes  with  a  lower  degree  of  hyper- 
metropia, where  by  a  strong  endeavour  to  accommodate, 
the  sight  is  materially  improved.  In  hypermetropic  stra- 
bismus there  is  frequently  a  considerable  difierence  in  the 
refraction  of  the  two  eyes.  Defective  vision  in  one  eye 
combined  with  hypermetropia,  but  irrespective  of  it,  tends 
strongly  to  convergent  strabismus. 

Another  cause  of  internal  strabismus  is  paralysis  of 
the  sixth  nerve.    See  page  265. 

Dn^EKGETCT  Strabismus  is  generally  associated,  1,  with 
myopia.   According  to  Bonders,  about  two-thirds  of  the 


*  Optical  Defects  of  the  Eye,  by  J.  Z.  Laurence,  p.  107. 
+  Donders  on  the  Accommodation  and  Eofraction  of  the  Eve 
p.  292.  ' 
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cases  are  due  to  this  cause  ;  and  if  with  the  myopia  there 
is  a  large  posterior  staphyloma,  the  tendency  to  divergent 
strabismus  ia  increased.  In  myopia  thei-e  is  frequently 
an  insiifficiency  of  power  in  the  internal  recti,  and  a  pre- 
dominance being  thus  given  to  the  external  muscles, 
divergent  squint  is  produced.  This  insufficiency  may  be 
partly  caused  by  the  pecitliar  lengthened  shape  of  a  highly 
myopic  eye,  which  not  only  mechanically  impedes  con- 
vergence beyond  a  certain  point,  but  also  diminishes  the 
fulcrum  upon  which  the  internal  recti  act.  If  a  well- 
marked  hypermetropic  eye  be  contrasted  with  a  highly 
myoioic  one,  this  will  at  once  be  evident.  As  the  internal 
recti  are  inserted  in  front  of  the  horizontal  equator  of  the 
eye,  the  abrapt  curve  of  the  almost  globidar  hypermetropic 
eye,  round  which  the  muscles  curve  to  their  insertion, 
gives  to  them  an  excess  of  power  and  an  undue  facihty  of 
action,  which  favour  convergent  strabismus;  whilst  in 
the  highly  myopic  eye  the  conditions  are  reversed,  the 
globe  is  lengthened,  the  curve  of  its  equator  is  diminished, 
and  from  its  elongated  shape  its  facility  of  movement  is 
reduced.  Under  these  circumstances  the  tendency  in. 
myopia  is  for  the  internal  recti  to  lose  power,  and  for  the 
eye  to  diverge. 

Another  explanation  of  the  predominance  which  the 
external  recti  so  often  acquire  over  their  antagonists  in 
myopia,  is  to  be  found  in  the  great  refractive  power  of  the 
myopic  eye,  which  diminishes  the  necessity  for  extreme 
convergence  in  looking  at  near  objects,  and  favours  diver- 
gence in  striving  to  look  at  those  at  a  distance. 

2.  Divergent  strabismus  may  be  caused  by  a  difference 
in  the  refractive  powers  of  the  two  eyes  when  both  are 
myopic.  Tor  all  close  work  the  better  eye  is  used,  and  the 
defective  eye  failing  to  receive  an  impression  of  the  object 
sufficiently  strong  to  stimulate  it  to  convergence,  rolls 
outwards. 

3.  Defect  of  sight,  amounting  to  or  approximating 
blindness,  will  produce  divergent  strabismus. 

4.  Divergent  strabismus  may  follow  an  improper  or 
ill-advised  operation  for  convergent  strabismus. 

5.  Divergent  strabismus  may  be  produced  by  paralysis 
of  the  third  nerve.    See  page  262. 

Tbeatmknt  op  Strabismus. — Inquire  carefully  into  the 
patient's  history,  and  endeavour  to  ascertain  the  duration 
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and  cause  of  the  squint.  Test  the  vision  of  both  eyes  >' 
note  their  range  of  action  ;  find  out  whether  the  strabismus 
is  periodic  or  persistent,  and  measure  the  extent  of  the 
deviation.  If  there  is  a  faulty  state  of  the  refractive 
powers  of  the  eye,  try  to  neutralize  the  defect  with  proper 
glasses. 

When  periodic  sqaint  is  suspected  to  arise  from  asca- 
rides,  dentition,  or  gastric  derangement,  the  first  treat- 
ment must  be  the  removal  of  the  source  of  irritation,  and 
when  this  is  accomplished,  the  eyes  may  possibly  resume 
their  normal  position.  If,  however,  the  periodic  squint 
is  due  to  some  anomaly  in  the  refraction  of  the  eye,  an 
attempt  should  be  made  to  rectify  the  defect  by  the  use  of 
properly  fitted  glasses,  and  if  the  trial  is  made  sufficiently 
early  there  is  a  fair  chance'  of  success.  In  all  cases  of 
strabismus  which  are  dependent  on  a  faulty  state  of  the 
refractive  powers  of  the  eye,  as  in  hypermetropia  or 
myopia,  the  eyes  should  be  provided  with  proper  glasses, 
which  should  be  worn  even  if'  an  operation  be  afterwards 
performed. 

Having  decided  on  an  operation,  it  at  once  becomes  a 
question  whether  it  will  be  necessary  to  divide  the  tendons 
of  the  corresponding  muscles  in  both  eyes,  or  whether  a 
tenotomy  in  one  eye  will  suffice.  Generally  it  is  better  to 
operate  on  both  eyes,  and  to  divide  each  tendon  as  close  to 
the  globe  and  with  as  little  disturbance  of  the  adjacent 
tissues  as  possible.  In  this  way  the  eff'ect  to  be  obtained 
is  apportioned  between  the  two  eyes,  and  the  result,  I 
think,  is  better  than  when  by  a  more  free  division  of  the 
subconjunctival  fascia  and  a  separation  of  it  from  the 
neighbouring  parts,  the  operation  is  confined  to  the  one 
eye.  In  many  cases,  however,  it  is  prudent  to  operate 
first  on  the  one  eye  only,  and  then  to  wait  to  ascertain 
the  exact  efiect  it  has  produced  before  proceeding  to 
divide  the  tendon  in  the  other  eye.  This  rule  should  be 
observed  in  the  treatment  of  strabismus  due  to  a  great 
defect  of  sight  in  one  eye,  and  especially  if  there  is  a 
marked  limitation  of  movement  in  the  squinting  eye  ;  it 
should  also  be  followed  in  slight  cases  of  alternating 
strabismus. 

The  oj^eration  for  strabismus  which  I  prefer  is  the  one 
most  frequently  adopted  at  the  Moorfields  hospital.  It  is 
strictly  a  subconjunctival  operation,  in  the  sense  that 
the  division  of  the  tendon  is  accomplished  beneath  that 
membrane,  the  opening  in  it  for  the  necessary  introduc- 
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tion  of  the  instraments  being  opposite  the  inferior  edge  of 
the  tendinous  insertion  of  the  muscle. 

_  The  Moorfields  Operation  for  Strabismus.  —  The 
lids  are  to  be  separated  by  a  stop-speculum.  The  surgeon 
with  a  pair  of  finely-toothed  forceps  takes  hold  of  the 
conjunctiva,  and  often  at  the  same  time  of 
the  deep  fascia  over  the  lower  edge  of  the 
insertion  of  the  rectus  tendon,  and  with  a 
pair  of  blunt-pointed  scissors  makes  a  small 
opening  through  both  these  structures.  If 
the  fascia  has  escaped  the  snip  of  the  scissors, 
it  must  be  seized  with  the  forceps  and  di- 
vided. The  blunt  hook  (fig.  58)  is  now  passed 
through  the  apertures  in  the  conjunctiva  and 
deep  fascia,  and  behind  the  tendon,  which 
it  renders  tense  by  being  made  to  draw  it 
forwards  and  towards  the  cornea.  The  points 
of  the  scissors  are  next  to  be  introduced,  and 
slightly  separating  them,  one  blade  is  passed 
along  the  hook  behind  the  tendon  and  the 
other  in  front  of  it,  when  by  a  succession  of 
small  snips  the  tendon  is  divided  subcon- 
junctivally  on  the  ocular  side  of  the  hook. 

The  operation  is  now  completed  ;  but  before 
withdrawing  the  speculum,  Mr.  Bowman 
usually  makes  a  small  counter-puncture  in 
the  conjunctiva,  by  bulging  it  on  the  end  of 
the  hook  in  the  situation  of  the  upper  border 
of  the  tendon  after  its  division,  and  by  then 
snipping  it  with  the  scissors  ;  the  object  being 
to  allow  any  of  the  efi'used  blood  immediately 
to  escape,  instead  of  difi"using  itself  over  the 
sclerotic. 

This  operation  is  equally  applicable  to  the  division  of 
either  the  internal  or  external  rectus  muscle.  It  must, 
bowever,  be  remembered  that  the  tendon  of  the  external 
rectus  is  inserted  into  the  globe  in  a  line  much  farther 
back  than  that  of  the  internal  muscle. 

Graefe's  Operation  for  Strabismus. — The  eyelids 
having  been  separated  by  a  siDCCulum,  the  assistant  with 
a  pair  of  forceps  draws  the  eye  outwards  if  the  internal 
rectus  is  to  be  divided,  and  inwards  if  the  operation  is 
to  be  on  the  external  rectus.   The  operator  then  with 
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a  pair  of  finely- toothed  forceps  seizes  hold  of  a  fold  of 
the  conjunctiva  and  subjacent  tissue  close  to  the  cornea, 
and  at  a  point  a  little  below  the  centre  of  the 
Fio.  59.  insertion  of  the  muscle.  This  he  cuts  through 
with  a  pair  of  scissors,  slightly  curved  on  the 
flat,  and  then  burrowing  with  their  points  a 
little  distance  above  and  below  the  opening  he 
has  made,  he  freely  detaches  with  a  few  snips 
the  subconjunctival  tissue  from  the  muscle. 
The  squint  hook  (fig.  59)  is  now  passed  be- 
neath the  lower  border  of  the  tendon,  which 
is  to  be  divided  with  the  scissors  as  close  as 
possible  to  its  insertion  into  the  globe.  After 
the  tendon  has  been  cut  through,  the  divided 
conjunctiva  should  be  raised  with  one  hook, 
whilst  the  operator  with  another  hook  ex- 
plores the  wound  both  upwards  and  down- 
wards to  see  if  any  part  of  the  tendon  or 
of  its  lateral  expansion  has  escaped  division. 
If  the  whole  tendon  has  been  cut  through, 
the  exj^loring  hook  will  glide  readily  up  to 
the  margin  of  the  cornea ;  but  if  its  progress 
should  be  checked  by  catching  behind  some 
undivided  part  of  the  tendon,  the  scissors 
must  be  again  used  to  sever  that  which  still 
remains  uncut. 


Liebbeich's  Operation  egb,  Stbabismus. — The  follow- 
ing is  Dr.  Liebreich's  account  of  his  "  modification  of  the 
operation  for  strabismus,"  which  was  first  published  in  the 
"  British  Medical  Journal,"  December  15,  1866:  "  If  the 
internal  rectus  is  to  be  divided,  I  raise  with  a  pair  of 
forceps  a  fold  of  conjunctiva  at  the  lower  edge  of  the  in- 
sertion of  the  muscle ;  and,  incising  this  with  scissors, 
enter  the  points  of  the  latter  at  the  opening  between  the 
conjunctiva  and  the  capsule  of  Tenon  ;  then  carefully 
separate  these  two  tissvies  from  each  other  as  far  as  the 
semilunar  fold,  also  separating  the  latter,  as  well  as  the 
caruncle  from  the  parts  lying  behind.  When  the  portion 
of  the  capsule  which  is  of  such  importance  in  the  teno- 
tomy has  been  completely  separated  from  the  conjunctiva, 
I  divide  the  insertion  of  the  tendon  from  the  sclerotic  in 
the  usual  manner,  and  extend  the  vertical  cut,  which  is 
made  simultaneously  with  the  tenotomy,  upwards  and 
downwards— the  more  so  if  a  very  considerable  effect  is 
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desired.  The  wound  in  the  conjunctiva  is  then  closed 
with  a  suture." 

"  The  same  mode  of  operating  is  pursued  in  dividing 
the  external  rectus ;  and  the  sejiaration  of  the  conjunc- 
tiva is  to  be  continued  as  far  as  that  portion  of  the 
external  angle  which  is  drawn  sharply  back  when  the  eye 
is  turned  outwards." 

The  advantages  which  he  claims  for  his  operation 
are — 

"  1.  It  affords  the  operator  a  greater  scope  in  apportion- 
ing and  dividing  the  effect  of  the  operation  between  the 
two  eyes. 

"2.  The  sinking  back  of  the  caruncle  is  avoided,  as 
well  as  every  trace  of  a  cicatrix,  which  not  unfrequently 
occurs  in  the  common  tenotomy. 

"  3.  There  is  no  need  for  more  than  two  operations  on 
the  same  individual,  and  therefore  of  more  than  one  on 
the  same  eye." 

Treatment  of  Stkabismus  apter  the  Operation. — 
As  a  rule  no  local  application  is  required  for  the  eyes  be- 
yond frequently  washing  them  with  a  little  tepid  water  to 
clear  them  from  the  slight  conjunctival  discharge  which 
usually  follows  for  a  few  days  after  the  operation.  If  the 
eyes  are  hot  or  painful,  a  fold  of  linen  wet  with  cold  water 
may  be  laid  over  the  closed  lids,  but  the  eyes  should  not 
be  tied  up  with  a  bandage,  as  it  is  apt  to  increase  the 
sense  of  heat  and  to  add  to  the  discomfort  of  the  patient. 
AVhen  the  tendon  of  one  eye  only  has  been  divided,  the 
eye  which  has  not  been  opet-ated  on  should  be  covered  with 
a  single  turn  of  a  bandage  immediately  after  the  opera- 
tion, so  as  to  compel  the  patient  to  use  the  squinting  eye, 
and  thus  to  keep  it  in  a  central  position  until  the  divided 
tendon  has  acquired  its  new  insertion.  If  there  is  much 
ecchymosis  on  the  second  or  third  day  after  the  operation, 
the  eye  may  be  frequently  washed  with  a  little  weak  lead 
lotion  (F.  44) ;  or  if  there  should  be  a  muco-purulent  dis- 
charge a  mild  astringent  lotion  (F.  40,  42)  may  be  used 
three  or  four  times  daily. 

Divergent  Strabismus  following  the  Dn'isioN  of 
ONE  OR  BOTH  THE  INTERNAL  Eecti  Muscles. — This  result 
may  occur  from  the  division  of  both  internal  i-ecti  when 
one  only  was  required  ;  or  it  may  follow  a  too  free  division 
of  the  subconjunctival  fascia  ;  or  it  may  arise  from  the 
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tendon  having  been  divided  at  too  great  a  distance  from  its 
insertion  into  the  globe.  In  both  of  the  last-mentioned 
cases  the  muscle  recedes  too  much,  and  takes  its  new  in- 
sertion into  the  globe  so  far  back  that  it  loses  more  of  its 
power  than  is  necessary  for  the  correction  of  the  squint, 
and  consequently  gives  to  the  external  rectus  a  predomi- 
nance which  makes  the  eye  diverge.  With  this  form  of 
strabismus  there  is  nearly  always  associated  a  sinking 
back  of  the  caruncle,  a  defect  which  gives  an  unsightly 
prominence  to  the  globe,  and  favours  its  eversion. 

Treatment. — If  divergence  follow  shortly  after  an  opera- 
tion for  a  convergent  strabismus,  in  which  the  internal 
recti  of  both  eyes  have  been  divided,  a  subconjunctival 
tenotomy  should  be  performed  on  both  the  external  recti, 
and  this  should  be  done  even  though  the  divergence  be 
slight,  as  when  once  established,  the  eversion  will  steadily 
increase.  If,  however,  the  divergence  is  the  result  of  a 
too  free  division  of  the  internal  rectus  and  adjacent  tissues 
of  one  eye,  then  the  external  rectus  of  that  eye  only  should 
be  divided ;  and  if  this  fails  to  correct  the  outward  devia- 
tion, the  tendon  of  the  internal  rectus  must  be  brought 
forward  by  an  operation  at  a  subsequent  period.  When- 
ever the  divergence  is  considerable  and  the  power  of  in- 
version limited,  the  simple  subconjunctival  division  of 
the  external  recti  will  not  restore  the  eyes  to  position,  but 
the  operation  which  was  suggested  by  Mr.  Critchett, 
page  253,  must  be  performed  on  one  or  both  eyes  accord- 
ing to  the  cu'cumstances  of  the  case. 

Strabismus  followixg  Pakalysis  of  the  Opponent 
Muscle. — There  are  two  ways  in  which  this  form  of 
strabismus  may  be  caused : 

1.  The  paralysed  muscle  may  have  regained  a  certain 
amount  of  power,  but  not  sufficient  to  neutralize  its 
opponent  muscle  ;  a  strabismus  therefore  continues. 

2.  The  persistence  of  the  squint  after  the  paralysed 
muscle  has  recovered  its  power,  may  be  due  to  a  con- 
traction of  the  non-paralysed  muscle  induced  by  the  loss 
of  resistance  of  its  opponent  during  the  period  it  was 
paralysed. 

Treatment. — If  the  patient  has  derived  all  the  benefit 
that  can  be  reasonably  anticipated  from  a  long-continued 
constitutional  treatment  and  a  squint  still  remains  suffi- 
cient to  cause  diplopia  or  to  be  unsightly,  the  tendon  of 
the  opponent  to  the  paralysed  muscle  should  be  divided. 
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If  this  fidl  in  rectifying  the  strabismus  the  insertion  of  the 
paralysed  muscle  should  be  brought  forward  in  the  manner 
described  in  the  next  section. 

Critchett's  Opekatiok  for  bringing  roRWARD  THE  In- 
sertion OP  TUB  Internal  Rectus  Muscle. — The  lids  are 
to  be  separated  with  the  ordinary  spring  speculum  and 
the  eye  is  to  be  drawn  inwards  whilst  the  operator  divides 
subconjunctivally  the  tendon  of  the  external  rectus.  The 
division  of  this  muscle  at  the  commencement  of  the  ope- 
ration facilitates  the  further  proceedings.    A  vertical  cut 
is  now  to  be  made  with  a  pair  of  scissors  through  the  con- 
junctiva and  deep  fascia  in  a  line  corresponding  with  the 
inner  margin  of  the  cornea,  but  at  1^"'  or  2"'  from  it, 
and  then  with  a  few  successive  snips  the  conjunctiva  and 
subjacent  fascia  are  to  be  separated  from  the  inner  side 
of  the  globe  as  far  back  as  the  inner  caruncle.    In  doing 
this,  care  must  be  taken  to  divide  the  new  insertion  of  the 
internal  rectus,  so  that  in  drawing  forwards  the  tissues 
which  have  been  thus  detached  from  the  globe,  the  tendon 
of  the  internal  rectus  will  be  raised  with  them.    A  ver- 
tical slip  of  the  conjunctiva  and  fascia  is  now  to  be  cut 
away,  and  the  edges  of  the  wound  are  then  to  be  brought 
accurately  together  with  sutures.    To  accomplish  this, 
three  stitches  of  the  finest  silk  will  be  required ;  the 
centre  one  should  be  inserted  first :  it  should  be  passed 
through  the  slip  of  conjunctiva  which  was  left  at  the  edge 
of  the  cornea,  and  through  the  deep  fascia  and  conjunctiva 
close  to  the  caruncle,  so  that  when  fastened,  the  eye  will 
be  drawn  inwards  and  the  caruncle  raised.    The  upper 
and  lower  stitches  are  next  to  be  introduced,  and  the  as- 
sistant then  gently  inverts  the  eye  whilst  the  threads  are 
being  tied.    When  all  is  completed  the  eye  should  have 
a  decided  internal  strabismus,  as  the  after  result  is  always 
considerably  less  than  that  which  is  obtained  at  the  time 
of  the  operation.    For  the  first  twenty-four  hours  after 
the  operation  a  fold  of  linen,  wet  with  cold  water,  should 
be  applied  over  the  closed  lids,  and  it  may  be  continued  as 
long  as  the  eye  feels  hot  or  painful.  The  stitches  should  bo 
removed  about  the  fourth  or  sixth  day  after  the  operation. 

PARALYSIS  AND  SPASM  OF  THE  CILIAllY  MUSCLE. 

Paralysis  of  the  Ciliary  Muscle. — This  affection  is 
usually  occasioned  by  some  depressing  illness,  and  espe- 
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cially  fever  and  diphtheria.  It  is  generally  first  noticed 
during  the  convalescence,  when  it  is  discovered  acciden- 
tally by  the  patient.  The  paralysis  varies  greatly  in  its 
extent,  but  it  is  seldom  complete.  It  mostly  attacks 
children,  but  I  have  met  with  it  once  in  an  adult,  an  ac- 
count of  which  case  I  published  in  the  "  Lancet.'"* 

Paralysis  of  the  ciliary  muscle  may  be  induced  arti- 
ficially by  frequent  instillations  into  the  eye  of  a  strong 
solution  of  atropine  (F.  14). 

Syiiijdoms. — A  loss  of  the  accommodative  power  of  the 
eye  in  proportion  to  the  degree  of  the  paralysis  ;  things 
far  off  are  seen  clearly,  but  those  which  are  near  are  either 
very  misty  or  quite  undistinguishable.  The  far  point  of 
vision  is  unaltered,  but  the  near  point  is  carried  to  a 
distance  from  the  eye.  With  a  convex  glass  near  objects 
are  again  rendered  distinct;  the  strength  of  the  lens  which 
an  emmetropic  eye  affected  with  paresis  requires  for  near 
vision,  affords  a  fair  estimate  of  the  loss  of  power  it  has 
sustained.  In  a  severe  case  the  patient  may  be  unable 
to  see  distinctly  No.  16  of  Jaeger,  and  yet  with  proper 
convex  glasses  read  with  facility  No.  1. 

The  following  account  of  a  child  who  was  under  my 
care  suffering  from  paraWsis  of  the  accommodation  of  the 
eye  is  a  good  example  of  this  disease.f 

W.  R.,  aet.  eleven,  a  pale,  delicate,  but  bright  and  intelligent 
lad,  was  brought  by  his  father  to  the  hospital  on  account  of  what 
appeared  a  sudden  great  impairment  of  vision  of  both  eyes.  Ilia 
history  was,  that  up  to  a  fortnight  previously  he  had  always  had 
good  sight,  and  could  read  and  write  with  perfect  ease.  Six 
weeks  before  coming  to  the  hospital  he  had  a  low  fever,  from 
which  he  made  a  fair  recovery,  but  was  much  reduced  by  it.  One 
day,  shortly  after  his  illness,  he  discovered  on  attempting  to  read 
that  he  was  unable  to  do  so,  but  that  he  could  distinguish  ob- 
jects at  a  distance.  Examin(?d  with  Jaeger's  test  types,  he 
could  only  read  No.  XVI.  at  fifteen  inches  from  his  eyes"  but  he 
could  with  facility  tell  the  hour  of  the  hospital  clock  at  twenty- 
six  feet.  With  a  convex  lens  of  24"  focus  he  could  read  at  twelve 
inches  No.  XII. ;  with  a  lens  of  18"  locus  No.  VIII.;  with  one 
of  12"  focus  No.  TV. ;  and  with  a  9"  focus  lens  No.  I.  This  boy 
was  treated  with  purgatives,  iron,  good  diet,  and  perfect  rest  to 
eyes,  and  within  a  month  he  was  alile  to  read  No.  I.  perfectly 
with  either  eye,  and  could  see  as  well  as  ever  he  did. 

The  prog)iosis  is  favourable.  All  the  cases  I  have  seen 
have  ultimately  recovered. 


*  Lancet,  May  11,  1861. 


t  Ibid.,  October  14,  1862. 
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Treatment. — Absolute  rest  to  the  eyes ;  no  convex 
glasses  should  be  given  to  allow  the  patient  to  read.  For 
children,  the  preparations  of  bark  or  iron  (F.  12'2,  123, 
128,  130)  should  be  prescribed,  with  change  of  air.  For 
adiilts,  the  mist,  acidi  cum  cinchona  (F.  6(5),  or  the  mist, 
ferri  perchlor.,  either  with  or  without  small  doses  of 
strychnia  (F.  74,  76). 

As  a  local  application,  the  eyes  may  be  freqxiently 
bathed  with  cold  water,  or  a  cold  douche  may  be  used 
■with  the  lids  closed. 

Spasm  of  the  Ciliary  Muscle  is  a  rare  but  an  occa- 
sional complication  of  hypermetropia,  which  it  masks  by 
rendering  the  eye  temporarily  myopic,  so  that  distant 
vision  is  improved  by  concave  glasses.  It  is  usually  in- 
duced from  overstraining  hypermetropic  eyes  in  repeated 
endeavours  to  read  or  do  close  work,  without  the  aid  of 
proper  convex  glasses.  It  is  productive  of  pain  and  a 
feeling  of  tension  of  the  eyes  after  using  them  for  a  short 
time  at  near  objects,  as  in  reading,  writing,  &c.  This 
affection  may  be  diagnosed  by  the  ophthalmoscope,  when, 
in  spite  of  the  apparent  myopia,  the  eye  exhibits  a  hyper- 
metropic refraction.  It  may  also  be  detected  by  placing 
the  eye  completely  under  the  influence  of  atropine,  so  as 
to  paralyse  the  ciliaiy  muscle,  and  then  testing  the  re- 
fraction with  convex  glasses.  See  article  Hyperme- 
tropia, p.  231. 

Spasm  of  the  ciliary  muscle  may  be  caused  artificially 
by  applying  the  Calabar  bean  to  the  eye.  See  article 
Calabar  Bean,  page  91. 

Treatment. — Order  the  patient  to  abstain  from  all  work, 
and  use  the  guttse  atropiae  (F.  14)  twice  daily  for  several 
days.  The  eye  may  be  then  tried  with  convex  glasses, 
and  having  ascertained  the  degree  of  hypermetropia, 
suitable  spectacles  may  be  ordered,  but  they  should  not  be 
worn  until  the  eyes  have  had  at  least  five  or  six  w«eks' 
complete  rest. 

DIPLOPIA. 

Diplopia,  or  double  vision,  is  produced  by  any  cause 
which  prevents  the  optic  axes  from  being  directed  jointly 
on  the  same  point,  so  that  the  impressions  cannot  fall  on 
corresponding  parts  of  the  two  retince.  Two  objects  are 
seen,  a  true  and  a  false  one,  the  latter  varying  in  position 
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with  respect  to  the  former  according  to  the  strabismus 
which  is  given  by  the  excess  of  power  in  one  or  more  of 
the  ocular  muscles.  The  existence  of  diplopia  of  course 
imphes  that  the  patient  has  binocular  vision. 

There  are  two  forms  of  diplopia,  homomjmoiis  and 
crossed. 

Homonymous  or  direct  diplopia  is  met  with  in  conver- 
gent strabismus,  when  the  rays  from  the  object  fall  in  one 
eye  on  the  retina  internal  to  the  yellow  sj^ot.  The  false 
impression  is  projected  outwards,  and,  if  emanating  from 
the  right  eye,  is  seen  on  the  right  or  outer  side  of  the 
true  object. 

Crossed  diplopia  occurs  in  external  or  divergent  strabis- 
mus, when  the  rays  from  the  object  are  brought  to  a  focus 
in  one  eye  on  the  retina  external  to  the  yellow  spot.  The 
false  image  is  projected  inwards  across  the  nose :  thus, 
if  it  proceed  from  the  right  eye  it  is  seen  on  the  left  of 
the  true  object. 

THE  ACTION  AND  USES  OF  PRISIIS. 

The  rays  of  light  as  they  pass  through  a  prism  are  de- 
flected towards  its  base;  hence  it  is,  that  if  a  prism  is 
placed  in  front  of  the  eye  with  its  base  towards  the  nose, 
the  rays  being  bent  inwards  will  be  brought  to  a  focus  at 
a  iDoint  internal  to  the  yellow  spot.  The  patient  would 
now  have  diplopia ;  but  in  order  to  unite  the  two  images 
and  bring  them  on  corresponding  parts  of  the  two  retina3, 
he  squints  involimtarily  outwards,  and  if  the  prism  is  a 
weak  one.  he  succeeds  in  overcoming  the  displacement. 
The  strabismus  which  is  thus  produced  is  called  a  correc- 
tive squint.  But  if  the  prism  is  strong,  the  patient  is 
unable  in  this  manner  to  correct  the  displaced  image,  and 
he  has  diplopia. 

Prisms  will  be  found  useful — 

1.  To  ascertain  the  presence  of  binocular  vision. 

2.  To  test  the  strength  of  the  muscles  of  the  eye. 

3.  To  wear  as  spectacles  to  correct  diplopia. 

1.  To  ascertain  the  presence  of  Binocular  Vision,  that  is, 
to  determine  whether  the  patient  uses  both  eyes  in  look- 
ing at  an  object.  Place  a  prism  of  about  12°  in  front  of 
one  eye  with  its  base  outwards  ;  if  there  is  at  once  a  cor- 
rective inward  squint,  we  maybe  satisfied  that  the  patient 
enjoys  binocular  vision.  If,  however,  there  is  no  move- 
ment of  the  eye,  and  no  diplopia,  it  shows  that  the 
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patient  does  not  use  tliat  eye,  but  that  he  is  looking  with 
the  other,  and  has  not  therefore  binocular  vision.  If  now 
the  prism  is  placed  before  the  eye  which  he  does  use, 
it  will  at  once  move  slightly  inwards,  but  it  will  not  be  a 
corrective  squint,  for  the  non-seeing  eye  will  at  the  same 
time  go  an  equal  distance  outwards  ;  this  latter,  however, 
is  only  an  associated  movement.  This  mode  of  examining 
the  eye  ia  often  of  great  service  in  detecting  impostors, 
who,  for  some  reason  known  only  to  themselves,  are 
feigning  the  loss  of  sight  of  one  eye — in  many  cases  for 
the  sake  of  compensation  after  injury. 

2.  To  test  ivith  Prisms  the  relative  Strength  of  the  Muscles 
of  the  Eye. — A  normal  eye  can  overcome  a  prism  of  fi-om 
16°  to  24°  with  its  base  turned  outwards  ;  but  with  its 
base  inwards,  only  one  of  from  6°  to  8° — that  is  to  say, 
by  a  corrective  squint  it  can  so  readjust  the  displaced 
image  on  the  retina,  that  there  is  no  diplopia,  but  bino- 
cular vision.    In  order  to  determine  the  degree  of  insuf- 
ficiency of  power  of  the  internal  recti,  try  what  is  the 
strongest  prism  with  its  base  turned  outwards  each  eye  is 
able  to  overcome.    A  lighted  candle  should  be  placed 
seven  or  eight  feet  in  front  of  the  patient,  at  which  he  is 
to  be  directed  to  look.    If  he  is  short-sighted,  sufficiently 
powerful  concave  glasses  should  be  given  to  him  to  enable 
him  to  see  the  light  distinctly.     Prisms  of  increasing 
strengths  should  now  be  held  in  succession  with  their 
bases  outwards  before  one  eye,  until  it  is  decided  which 
is  the  strongest  he  can  see  through  withoiit  diplopia. 
The  power  of  the  prism  which  he  can  thus  overcome,  com- 
pared with  that  which  a  normal  eye  can  master,  will 
indicate  the  degree  of  insiifficiency  of  the  internal  rectus 
of  that  eye.    The  other  eye  must  then  be  tested  in  a 
similar  manner.   It  will  be  thus  sometimes  found  that  the 
strength  of  the  internal  muscles  has  been  so  reduced,  that 
instead  of  being  able  to  correct  the  displaced  image  pro- 
duced by  a  prism  of  16°  to  24°  as  in  the  normal  eye,  they 
can  only  overcome  one  of  from  4°  to  6°.    Conversely,  the 
strength  of  the  external  recti  may  be  ascertained  by 
testing  the  eyes  with  prisms  with  their  bases  directed 
inwards. 

Another  method  of  measuring  the  strength  of  the 
muscles  of  the  eye  is  as  follows  : — 

A  normal  eye  can  only  overcome  a  prism  of  from  1°  to 
2°  if  the  base  be  turned  either  upwards  or  downwards. 
Place,  therefore,  in  front  of  the  eye  a  prism  of  a  higher 
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degree,  and  diplopia  will  be  produced ;  the  false  object 
will  be  projected  either  directly  above  or  below  the  true 
one.  If  the  prism  be  held  with  its  base  upwards,  the  false 
image  will  appear  below  ;  and  if  the  base  be  placed  down- 
wards, the  wrong  impression  will  show  itself  above  the 
true  one,  but  they  will  both  appear  in  the  same  line.  This, 
however,  is  on  the  supposition  that  the  external  and  in- 
ternal recti  of  the  two  eyes  exactly  balance  each  other. 
If  they  do  not,  the  false  object  will  not  only  appear  either 
above  or  below  the  true  one,  but  it  will  be  cast  either  to 
its  outer  or  inner  side,  according  to  the  predominance  of 
power  of  the  external  or  internal  recti,  and  the  diplopia 
will  be  then  either  crossed  or  homonymous.  A  slip  of 
red  glass  placed  in  front  of  one  of  the  eyes  will  at  once 
determine  the  form  of  the  diplopia,  by  giving  a  coloured 
tint  to  one  of  the  objects,  and  thus  indicating  which  of 
the  two  is  the  false  impression.  The  extent  of  the 
insufficiency  may  then  be  ascertained  by  trying  what 
prism,  placed  in  front  of  the  one  with  its  base  upwards, 
will  restore  the  true  and  false  images  to  a  direct  line  one 
above  the  other.  Of  course,  if  the  diplopia  is  found  crossed, 
the  prisms  must  be  tried  before  the  eye  with  their  bases 
turned  inwards ;  and  if  homonymous,  with  their  bases 
placed  outwards.  If  the  diplopia  is  crossed,  it  indicates 
an  excess  of  power  in  the  external  recti,  and,  consequently, 
an  insufficiency  of  the  internal  muscles ;  and  the  reverse 
if  the  diplopia  is  homonymous. 

To  wear  as  Spectacles  to  correct  Dijjlopia. — In  cases  of 
paralytic  strabismus,  prisms  are  often  of  great  service, 
and  especially  during  the  progress  of  recovery  from  palsy 
of  the  sixth,  or  partial  paralysis  of  the  third  nerve,  in 
which  the  internal  rectus  is  the  only  muscle,  or  the  one 
principally  affected,  and  where  from  special  reasons  the 
patient  objects  to  keep  the  eye  covered  to  avoid  the 
diplopia.  The  spectacles  should  be  furnished  with  a  piece 
of  plane  plate  glass  for  the  sound  eye,  and  with  a  rightly 
adjusted  prism  for  the  paralytic  one.  Whilst  using  the 
prism,  the  patient  should  be  kept  under  observation, 
as,  if  the  case  is  progressing  to  a  favourable  termination, 
the  prism  wiU  require  to  be  frequently  changed  for 
another  of  a  lower  degree  as  the  paralysed  muscle 
gradually  regains  power,  until  at  last  its  use  may  be 
abandoned. 
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PARALYTIC  AFFECTIONS  OF  THE  MUSCLES  OF  THE  EYE. 

The  subject  of  paralysis  of  the  separate  nerves  which 
supply  the  muscles  of  the  eye  is  involved  in  considerable 
obscurity,  as  although  in  many  cases  the  diagnosis  of  the 
paralysis  is  clear,  yet  in  a  vast  number  it  is  difficult  to 
assign  any  satisfactoiy  explanation  for  the  sudden  or 
gradual  loss  of  power  in  the  structures  supplied  by  one 
particular  nerve.  Either  the  third,  fourth,  or  sixth  nerve 
may  become  paralysed,  without  there  being  evidence  of 
disease  in  any  other  portion  of  the  nervous  system.  The 
loss  of  power  may  be  sudden,  or  it  may  be  gradual,  the 
paralytic  symptoms  increasing  daily  until  they  have 
reached  a  certain  point,  at  which,  for  a  time,  they  usually 
remain  stationary.  After  a  variable  interval,  the  nerve, 
as  a  rule,  begins  to  recover  its  tone,  and  the  parts  sup- 
plied hj  it  ultimately  resume  their  normal  action. 

The  immediate  result  of  paralysis  of  one  of  these  nerves 
is  a  strabismus,  caused  by  a  loss  of  the  balance  between 
the  muscles  of  the  affected  eye.  This  is  termed  a  paraly- 
tic strabismus,  to  distinguish  it  from  those  forms  of  squint 
which  are  due  to  some  anomaly  in  the  refraction  of  the 
eye.  The  paralytic  strabismus  has  this  characteristic, 
that  whereas  in  the  concomitant  squint  the  primary  and 
secondary  deviations  are  equal,  in  the  paralytic,  the 
secondary  is  greater  than  the  primary.  This  is  easily 
seen  by  making  the  following  examination.  If  the  sound 
eye  be  covered  with  the  hand,  and  the  patient  be  directed 
to  look  at  a  given  point,  the  2iriviary  deviation  or  move- 
ment of  the  paralysed  eye  will  be  far  less  than  the  asso- 
ciated or  secondary  movement  of  the  sound  one. 

If  the  patient  be  directed  to  cover  the  sound  eye  with 
the  hand  and  then  to  walk  across  the  room,  he  will  suffer 
more  or  less  from  vertigo,  and  frequently  to  such  an 
extent  as  to  cause  him  to  stagger  in  his  gait  like  a 
drunken  man.  This  inability  to  co-ordinate  the  action  of 
the  muscles  under  the  direction  of  the  paralysed  eye,  is 
most  marked  when  the  palsy  of  the  nerve  is  complete. 
In  cases  of  diplopia  from  commencing  paralysis  of  an 
ocular  nerve  when  there  is  a  difficulty  in  deciding  which  is 
the  affected  eye,  a  rapid  and  correct  diagnosis  may  be 
often  made  by  telling  the  patient  to  walk  a  short  distance 
with  his  hand  placed  first  over  one  eye,  and  then  over 
the  other.  The  affected  eye  is  the  one  which,  when  the 
other  is  closed,  induces  vertigo. 

s  2 
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Paralysis  of  one  or  more  of  the  ocular  nerves  may  be 
caused  by — 

a.  Intra-cranial  disease. 
/S.  Intra-orbital  disease. 

y.  Blood-poisoning,  such  as  syphilis,  rheumatism,  and 
gout. 

d.  Reflex-irritation. 

a.  From  Intra-cranial  Disease. — When  paralysis  of  the 
ocular  muscles  proceeds  from  disease  of  the  brain,  it  is 
seldom  confined  to  the  structures  supplied  by  one  par- 
ticular nerve  ;  or  if  during  the  early  symptoms  only  one 
nerve  is  involved,  there  are  usually  other  indications  of 
cerebral  mischief.  The  patient  totters  or  trips  in  walking, 
or  has  pain  or  giddiness  in  the  head ;  or,  perhaps,  has 
some  loss  of  power  in  the  muscles  of  expression,  or  a 
diminution  of  sensibility  in  the  skin  of  the  face. 

/3.  From  Intra-orhital  Disease. — Pressure  upon  any  of 
the  ocular  nerves  in  their  course  along  the  orbit  to  the 
eye  will  cause  a  partial  or  complete  paralysis  of  their 
functions.  This  may  be  induced  by  a  tumour  within  the 
orbit,  or  by  an  orbital  node,  or  by  some  inflammatory 
or  specific  exudation  either  around  the  nerve  or  within 
its  sheath. 

y.  From  Bloocl-poisoning. — To  either  syphilis,  rheuma- 
tism, or  gout,  many  of  the  cases  of  paralysis  of  one  of  the 
motor  nerves  of  the  eye  are  to  be  attributed.  A  thicken- 
ing of  the  fibrous  sheath  of  dura  mater,  through  which 
the  nerve  runs  in  its  passage  to  the  orbit,  or  some  in- 
flammatory exudation  peculiar  to  the  affection  from  which 
the  patient  suffers,  may  compress  the  nerve  and  paralyse 
its  functions.  We  have  illustrations  of  analogous  forms 
of  local  palsy  in  the  paralysis  of  the  muscles  of  the  face, 
from  palsy  of  the  portio  dura  of  the  seventh  nerve,  and 
in  facial  ancesthesia  from  palsy  of  the  fifth.  Both  of 
these  examples  may  undoubtedly  be  dne  to  a  pressure  on 
the  nerves,  either  from  an  inflammatory  thickening  of 
neighbouring  structures,  or  from  some  morbid  deposit 
dependent  on  a  blood  poison. 

8.  From  Reflex  Irritation. — It  is  always  diflBcult  to  ob- 
tain direct  evidence  to  prove  that  the  functional  distur- 
bance of  a  nerve  is  dependent  on  distant  irritation.  I 
think,  however,  that  there  can  be  no  doubt  but  that  many 
of  the  forms  of  local  paralysis  which  are  met  with  both  in 
the  child  and  the  adult  are  due  to  this  cause,  and  that 
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frequently  the  palsy  of  an  ocular  nerve  may  also  arise 
from  it.  The  most  striking  illustrations  of  this  class  of 
disease  are  to  be  found  in  the  cases  of  infantile  paralysis, 
where  a  single  muscle,  as  the  tibialis  anticns  or  the  long 
extensor  of  the  toes,  or  a  groui?  of  muscles,  as  the  flexors 
or  the  extensors  of  the  leg,  become  suddenly  deprived  of 
power.  Mr.  William  Adams,  in  speaking  of  infantile 
paralysis,  says,  "  It  is  frequently  neither  preceded  nor 
accompanied  by  any  cerebral  symptoms,  and,  even  when 
such  symptoms  show  themselves,  they  are  generally  of  a 
transient  character ;"  and  further  on  he  remarks,  "  This 
form  of  paralysis  generally  takes  place  during  the  period 
of  first  dentition,  and  would  seem  to  be  connected  with 
the  ii-ritation  attending  this  process  ;"  and,  '"that  a  marked 
characteristic  of  this  afiection  is  a  tendency  to  sponta- 
neous cure."* 

On  inquiring  into  the  history  of  many  of  the  cases  of 
palsy  of  an  ocular  nerve,  no  symptoms  of  syphilis,  rheu- 
matism, or  gout  are  to  be  detected,  and  there  are  no 
evidences  of  brain  disease  or  mischief  within  the  orbit. 
A  further  investigation,  however,  will  frequently  discover 
as  the  cause  of  the  palsy,  some  eccentric  irritation  in  a 
disorder  of  the  liver,  stomach,  or  some  other  portion  of 
the  intestinal  canal. 

The  analogy  between  infantile  paralysis  and  some  of 
the  cases  of  palsy  of  the  ocular  muscles  at  once  becomes 
manifest.  In  both,  cerebral  symptoms  may  be  wanting, 
or  may  have  been  only  transient ;  in  both,  remote  irrita- 
tion may  be  the  exciting  cause  of  the  palsy  ;  in  children 
it  is  usually  dentition,  and  in  adults  derangement  of  the 
abdominal  viscera  :  and  lastly,  in  both  we  have  the  same 
tendency  to  spontaneous  cure.  The  nerve  which  is,  I  be- 
lieve, the  most  frequently  affected  from  reflex  irritation  is 
the  sixth. 

Before  describing  the  symptoms  which  indicate  paraly- 
sis of  one  or  more  of  the  muscles  of  the  eye,  I  will  first 
briefly  refer  to  the  anatomy  and  function  of  each  of  the 
motor  ocular  nerves. 

The  Third  Nerve — motor  oculi — is  the  largest  of  the 
three  motor  nerves  which  supply  the  muscles  of  the  eye. 
In  its  course  along  the  outer  wall  of  the  cavernous  sinus 
it  divides  into  two  branches,  a  superior  and  an  inferior, 


*  Club  Foot,  by  William  Adams,  pp.  61,  62. 
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which  enter  the  orbit  through  the  sphenoidal  fissure,  pass- 
ing between  the  two  heads  of  the  external  rectus. 
a.  The  superior  division  supplies 

The  levator  palpebrae. 

The  sujaerior  rectus. 

jS.  The  inferior  division  supplies 
The  internal  rectus. 
The  inferior  rectus. 

The  inferior  oblique,  and  a  branch  to  the 
lenticular  ganglion  (its  short  root). 

In  addition  to  the  above-named,  the  third  nerve  through 
its  branch  to  the  lenticular  ganglion  supplies,  under  the 
name  of  the  ciliary  nerves,  the  muscular  structures  within 
the  eye,  the  ciliai-y  muscle,  and  sphincter  pupillfB  of  the  iris. 

In  the  outer  wall  of  the  cavernous  sinus  the  third  nerve 
communicates  with  the  ophthalmic  division  of  the  fifth, 
and  with  the  cavernous  plexus  of  the  sympathetic. 

The  functions  of  the  third  nerve  are :  to  preside  over 
the  action  of  the  muscles  to  which  it  sends  branches,  and 
under  the  influence  of  light  upon  the  retina  to  efiect  the 
contraction  of  the  pupil.  "  The  motor  action  of  the  third 
nerve  may,  therefore,  be  excited  through  the  optic  nerve. 
There  can  be  no  doubt,  indeed,  that  this  is  the  ordinary 
method  by  which  contraction  of  the  pupil  is  produced 
during  life  ;  the  stimulus  of  light  falling  upon  the  retina 
excites  the  optic  nerve,  and  through  it  that  portion  of  the 
brain  in  which  the  third  nerve  is  implanted."* 

Paralysis  of  the  third  nerve  may  be  either  complete  or 
2')artial. 

When  the  paralysis  is  complete,  there  is  an  absolute  loss 
of  power  in  all  the  structures  of  the  eye  supplied  by  the 
third  nerve.  The  levator  palpebraa  being  paralysed,  the 
upper  lid  droops  over  the  eye  and  cannot  be  raised  by  the 
patient.  The  superior,  inferior,  and  internal  recti,  and  the 
inferior  oblique  muscles,  have  ceased  to  exercise  any 
control  over  the  movements  of  the  globe,  and  the  eye  is 
under  the  dominion  of  the  external  rectus  and  the  superior 
oblique,  which,  acting  together,  draw  the  globe  outwards 
and  slightly  downwards.  A  strong  divergent  strabismus 
is  thus  given  to  the  eye,  and  the  patient  has  crossed 
diplopia,  the  false  object  appearing  across  the  nose  on 


*  Todd  and  Bowman's  Physiological  Anatomy,  1st  edit.  vol.  ii 
p.  103. 
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the  other  side  of  the  true  one.  See  Crossed  Diplopia, 
page  256.  But  in  addition  to  this,  the  pupil  is  widely 
dilated,  and  from  paralysis  of  the  ciliary  muscle  the 
accommodation  is  destroyed.  From  the  complete  relaxa- 
tion of  so  many  of  the  ocular  muscles,  there  is  generally  a 
slight  protrusion  of  the  globe.  If  the  patient  be  directed 
to  close  the  sound  eye,  he  will  generally  walk  with  an  un- 
steady gait,  and  miss  the  objects  he  endeavours  to  seize. 
Such  are  the  symptoms  of  a  complete  paralysis  of  the 
third  nerve  ;  but  it  is  seldom,  except  in  cases  of  cerebral 
disease,  or  of  tumours  in  the  orbit,  that  all  the  branches 
of  the  nerve  are  thus  affected. 

Partial  paralysis  of  the  third  nerve  may  exist  in  two 
forms. 

a.  There  may  be  a  diminution  rather  than  an  absolute 
loss  of  power  in  all  the  structures  which  the  nerve 
supplies,  and  the  patient  then  exhibits  the  symptoms 
already  described,  but  in  a  modified  degree.  The  ptosis 
is  only  partial ;  the  pupil  is  dilated,  but  not  to  its  utmost, 
and  the  accommodative  power  of  the  eye  is  diminished ; 
there  is  a  divergent  strabismus  with  crossed  diplopia,  but 
it  is  not  extreme,  and  with  an  extraordinary  effort  the 
patient  can  draw  the  eye  either  shghtly  inwards,  upwards, 
or  downwards. 

)3.  In  many  cases,  however,  of  partial  paralysis  of  the 
third  nerve,  some  of  its  filaments  only  are  affected.  The 
loss  of  power  may  be  confined  to  one  or  more  of  the  recti 
muscles,  any  one  of  which  may  be  separately  paralysed ; 
but  the  palsy  is  seldom  if  ever  limited  to  the  inferior 
oblique.  The  muscle  which  is  the  most  frequently  in- 
volved is  the  internal  rectus  ;  it  is  rare  for  the  superior  or 
inferior  rectus  to  be  paralysed  whilst  the  internal  muscle 
remains  intact.  The  pupil  is  generally  more  or  less 
dilated,  but  I  have  seen  it  in  exceptional  cases  of  its 
normal  size ;  the  levator  palpebrae  frequently  retains  its 
influence  over  the  upper  lid,  even  when  one  or  more  of  the 
muscles  of  the  eye  are  paralysed.  There  is  always  some 
diplopia,  the  false  object  varying  in  position  with  respect 
to  the  true  one,  in  accordance  with  the  muscle  or  muscles 
which  have  lost  their  power  ;  thus — 

In  paralysis  of  the  internal  rectus,  there  is  a  divergent 
strabismus,  but  the  eye  can  be  turned  upwards  pr  down- 
wards. The  diplopia  is  crossed,  and  the  false  object  is  on 
a  level  with  the  true  one. 
In  paralysis  of  the  superior  rectus,  the  eye  is  displaced 
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downwards  and  outwards  by  tlie  combined  action  of  the 
inferior  and  external  recti  and  superior  oblique  muscles, 
whenever  an  attempt  is  made  to  look  up.  The  diplopia 
is  crossed,  and  the  false  object  is  above  the  level  of  the 
true  one. 

In  paralysis  of  the  inferior  rectus,  the  eye  deviates 
upwards  and  outwards  by  the  combined  action  of  the 
superior  and  external  recti  and  the  inferior  oblique  mus- 
cles, when  an  effort  is  made  to  look  down.  The  diplojiia 
is  crossed,  and  the  false  object  is  projected  below  the  level 
of  the  true  one. 

The  Fourth  Nerve — the  trochlear — the  smallest  of  the 
cerebral  nerves,  passes  along  the  outer  wall  of  the  cavernous 
sinus,  and  enters  the  orbit  by  the  sphenoidal  fissure.  It 
then  mounts  above  the  other  nerves,  and  running  close  to 
the  periosteum  of  the  roof  of  the  orbit,  it  applies  itself  to 
the  orbital  surface  of  the  superior  oblique  muscle.  As  it 
traverses  the  wall  of  the  cavernous  sinus,  it  communicates 
with  the  sympathetic  through  filaments  from  the  carotid 
plexus,  and  as  it  enters  the  orbit,  it  occasionally  gives  a 
branch  to  the  lachrymal  nerve.  The  function  of  the 
fourth  nerve  is  entirely  motor. 

In  'paralysis  of  the  fourth  nerve,  the  early  symptoms  are 
often  obscure  and  easily  overlooked ;  but  when  the  palsy 
is  complete,  they  are  usually  sufficiently  marked  to  be 
diagnosed  by  a  careful  examination  of  the  eye.  It  should 
be  remembered  that  the  function  of  the  superior  oblique 
in  health  is  to  roll  the  eye  downwards  and  outwards,  and 
that,  therefore,  no  defect  of  sight  arising  from  a  want  of 
power  in  this  muscle  will  be  noticed  by  the  patient,  so 
long  as  his  eyes  are  fixed  on  objects  above  the  horizontal 
mesial  fine. 

The  syviptoins  which  characterize  palsy  of  this  muscle 
are,  that  whenever  an  attempt  is  made  to  look  down- 
wards the  affected  eye  is  drawn  slightly  upwards  and 
inwards,  and  the  patient  has  homonymous  diplopia,  the 
false  object  appearing  to  the  otiter  side  and  below  the 
level  of  the  true  one,  and  slanting  towards  it.  The 
interval  between  the  true  and  false  impressions,  both  in 
latitude  and  elevation,  are  increased  as  the  globe  is  verti- 
cally depressed. 

_  The  Sixth  Nerve — ahducens — crosses  the  cavernous 
sinus,  lying  close  against  the  outer  side  of  the  internal 
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carotid  artery.  It  enters  the  orbit  through  the  sphenoidal 
fissure,  passing  between  the  two  heads  of  the  external 
rectias  to  the  ocular  surface  of  which  muscle  it  is  dis- 
tributed. In  its  passage  through  the  cavernous  sinus,  it 
receives  sympathetic  filaments  from  the  carotid  plexus, 
and  a  branch  from  Meckel's  ganglion.  The  function  of 
the  sixth  nerve  is  entirely  motor. 

In  'paralysis  of  the  sixth  nerve  there  is  a  marked  in- 
ternal strabismus  ;  the  eye,  when  the  palsy  is  complete, 
cannot  be  drawn  outwards  beyond  the  mesial  line  of  the 
orbit,  but  it  can  be  turned  freely  in  all  other  directions. 
There  is  homonymous  diplopia,  the  false  image  being 
projected  to  the  outer  side  of  the  true  one.  If,  with  the 
sound  eye  closed,  the  patient  endeavours  to  seize  an 
object,  he  misses  his  aim,  the  hand  passing  to  its  outer 
side.  In  walking  he  generally  turns  his  head  rather 
towards  the  side  opposite  to  that  of  the  affected  eye,  so 
as  to  avoid  the  diplopia  by  not  looking  outwards. 

All  the  ocular  muscles  may  be  paralysed,  from  cerebral 
disease,  or  from  tumours  of  the  orbit ;  the  eye  is  then  ren- 
dered prominent  and  stationary  in  the  centre  of  the  orbit. 

The  prognosis  of  the  paralytic  affections  of  the  muscles 
of  the  eye  is  determined  by  the  following  considerations. 

a.  The  Cause  of  the  Paralysis. — When  the  loss  of  power 
proceeds  from  some  syphilitic,  rheumatic,  or  gouty  disease, 
or  from  some  reflex  irritation,  the  prospect  of  recovery 
under  suitable  remedies  is  favourable.  When,  how- 
ever, the  paralysis  arises  from  intra-cranial  mischief,  and 
is  associated  with  other  cerebral  symptoms,  the  prognosis 
is  bad. 

/3.  The  Extent  of  the  Paralysis,  whether  it  is  partial  or 
complete,  or  confined  to  the  muscles  supplied  by  one 
nerve,  is  an  important  point  to  decide.  The  prognosis  is 
always  most  favourable  when  the  paralysis  is  partial  and 
limited  to  one  ocular  nerve,  and  when  there  are  no  other 
symptoms  of  disease  of  the  nervous  system. 

y.  The  length  of  time  the  Paralysis  has  lasted. — If  the 
loss  of  power  has  been  persistent,  and  no  improvement 
has  taken  place  in  spite  of  judicious  treatment,  the  prog- 
nosis is  unfavourable.  There  are,  however,  many  cases 
in  which  recovery  progresses  to  a  certain  point,  and  then 
ceases  ;  the  paralysed  muscle  does  not  completely  regain 
its  former  tone,  and  a  slight  strabismus  with  diplopia  re- 
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mains.    For  such  patients  much  may  be  done  by  local 
treatment. 

Tre.atment—li  the  paralysis  is  due  to  syphilis,  rheuma- 
tism, or  gout,  the  patient  must  be  treated  constitutionally, 
with  the  medicines  suited  to  these  special  diseases.  In 
most  cases  benefit  is  gained  from  small  and  repeated  doses 
of  the  iodide,  or  the  iodide  and  bromide  of  potassium 
(F.  80,  86),  or  of  the  iodide  of  potassium  combined  with 
iron  (F.  81).  The  bowels  should  be  freely  opened  by  a 
piirgative ;  and  counter- irritation  may  be  used  behind 
the  ear,  either  by  rubbing  in  a  stimulating  liniment,  or 
by  applying  a  small  blister.  In  syphilitic  cases,  pil.  hy- 
drarg.  subchloridi  comp.  gr.  5  may  be  given  every  other 
night  for  a  short  time,  or  a  little  of  the  unguent,  hydrarg. 
may  be  rubbed  night  and  morning  into  the  temple  of  the 
aflFected  eye.  Where  reflex  irritation  may  be  reasonably 
expected  to  be  the  cause  of  the  paralysis,  as  in  certain 
cases  of  palsy  of  the  sixth  nerve,  the  source  of  the  mis- 
chief must  be  sought  for  in  some  functional  derangement 
of  abdominal  viscera.  The  important  connexion  between 
the  sixth  nerve  and  the  sympathetic  is,  I  think,  quite 
sufficient  to  account  for  its  being  prejudicially  influenced 
by  visceral  irritation. 

To  relieve  the  diplopia,  which  is  so  distressing  to  the 
patient,  the  affected  eye  should  be  excluded,  eithe*  by 
being  covered  with  a  bandage,  or  by  the  use  of  a  pair 
of  spectacles  with  large  curved  glasses,  one  of  which 
has  been  completely  darkened.  In  certain  cases,  prisms 
are  of  the  greatest  service  in  uniting  the  double  images, 
but  it  must  be  remembered  in  using  them,  that  they  will 
have  to  be  repeatedly  changed,  as  the  palsied  muscle  re- 
gains its  power.  For  the  internal  strabismus,  from  para- 
lysis of  the  external  rectus,  the  prism  must  be  placed 
with  its  base  outivards  ;  and  for  the  external  strabismus, 
from  paralysis  of  the  internal  rectus,  the  prism  must  be 
used  with  its  base  inwards. 

When  the  paralysis  is  probably  dependent  on  a  local 
aflFection  of  the  nerve,  as  from  some  rheumatic  or  gouty 
effusion,  faradization  is  often  of  the  greatest  service,  but 
it  should  not  be  recommended  if  there  is  any  reason  to 
suspect  cerebral  disease. 

Under  one  or  other  of  the  methods  of  treatment  I 
have  described,  the  majority  of  the  cases  of  palsy  of  one 
of  the  ocular  nerves  will  steadily  progress  to  complete 
recovery.    There  are,  however,  occasionally  instances 
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wlien  the  remedies  fail,  and  the  muscle  having  regained 
a  certain  amount  of  power  ceases  to  improve.  When  this 
happens  and  the  strabismus  and  diplopia  have  continued 
stationary  for  some  months,  an  operation  may  be  per- 
formed with  advantage,  to  restore  the  balance  of  power 
between  the  muscles.  If  the  paralytic  strabismus  be 
divergent,  the  .  external  rectus  may  be  divided ;  and 
should  this  fail,  the  internal  rectus  may  be  brought  for- 
ward, as  recommended  in  the  article  Stkabismus,  page 
2.32.  If,  however,  the  remaining  strabismus  be  conver- 
gent, the  internal  rectus  may  be  divided. 

Involuntary  Oscillations  of  the  Globes — Nystagmus 
— usually  indicate  an  unsound  state  of  the  nervous  system 
of  the  eye.  They  are  frequently  associated  with  congenital 
cataract,  and  with  defective  vision  produced  from  any 
cause  in  early  childhood ;  they  are  also  often  met  with 
in  albinos.  These  rapid  movemeuts  of  the  eyes  are  quite 
beyond  the  patient's  control  and  continue  without  his 
knowledge.  The  oscillations  are  almost  invariably  hori- 
zontal, but  cases  have  been  recorded  in  which  they  were 
both  vertical  and  rotatory.  Mr.  Soelberg  Wells  has 
related  two  cases  of  vertical  nystagmus,  and  I  have  seen 
one  patient  in  whom  the  oscillations  were  rotatory,  the 
movements  being  caused  by  the  alternate  contractions  of 
the  superior  and  inferior  oblique  muscles.  Notwithstand- 
ing the  incessant  oscillations  of  the  globes,  the  power  to 
move  the  eyes  together  in  all  directions  is  unaffected. 
The  division  of  the  ocular  muscles  affords  no  relief  to  the 
constant  oscillatory  motions.  In  one  patient,  from  whom 
I  had  occasion  to  remove  a  shrunken  globe  which  oscil- 
lated in  concert  with  its  fellow,  the  muscles  continued 
their  alternating  action,  and  jerked  the  conjunctiva  to 
which  their  cut  ends  had  become  attached,  in  unison  with 
the  movements  of  the  remaining  eye. 

Treatment. — The  only  treatment  which  is  likely  to 
diminish  the  frequency  of  the  oscillations  is  to  improve,  if 
possible,  the  sight,  and  this  is  one  of  the  strongest  reasons 
in  favour  of  an  early  operation  for  congenital  cataract  in 
those  cases  where  the  opacity  of  the  lens  is  sufficient  to 
prevent  the  child  discerning  objects.  When  the  cataract 
is  thus  complete,  even  though  there  may  be  no  oscillatory 
movements,  they  may  after  a  time  be  acquired,  and  the 
good  effects  of  a  future  operation  wiU  be  then  diminished. 
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dHAPTER  VIII. 

SPECIAL  INJURIES  OF  THE  EYE. 
FOREIGN  BODIES  WITHIN  THE  EYE. 

The  Lodgment  of  a  toreign  body  TriTHiN  the  Eye 
is  one  of  tlie  most  serious  injuries  which  can  happen  to 
that  organ,  and  the  importance  of  ascertaining  correctly, 
as  soon  as  possible  after  the  infliction  of  an  injury,  %yhether 
there  is  a  foreign  body  within  it,  cannot  be  over-estimated. 
The  prognosis  of  the  case  rests  entirely  on  the  elucidation 
of  this  one  point. 

Every  penetrating  wound  of  the  globe  should  be  spe- 
cially examined  with  reference  to  the  possibility  of  there 
being  a  foreign  body  within  the  eye. 

The  dangers  of  a  foreign  body  within  the  eye  are  : — 

1.  The  risk  of  the  eye  being  completely  destroyed  by 
the  inflammation  which  its  presence  may  excite. 

2.  If  the  eye  has  been  destroyed  by  the  inflammatory 
action  which  the  foreign  body  has  induced,  the  stump,  or 
that  which  remains  of  the  eye,  will  be  liable  to  repeated 
attacks  of  inflammation  so  long  as  the  foreign  body  con- 
tinues embedded  in  it ;  and  with  each  attack  there  will 
be  an  increased  danger  of  the  other  eye  becoming  affected 
with  sympathetic  ophthalmia. 

All  the  evidence  we  can  collect  may  be  in  favour  of 
there  being  a  foreign  body  within  the  eye ;  yet  if  we 
cannot  see  it,  and  we  have  no  reason  to  believe  that  it  is 
buried  within  the  lens,  we  must  wait  for  symptoms,  and 
treat  them  as  they  arise.  The  progress  of  the  case  will 
as  a  rule  quickly  determine  Avhether  there  is  a  foreign  bodj 
within  the  eye,  although  in  some  exceptional  instances  it 
excites  but  little  if  any  irritation. 

The  symptoms  which  strongly  favour  the  presumption 
that  a  foreign  body  is  within  the  eye  when  a  careful 
examination  fails  to  detect  it,  are : — 

a.  An  increase  or  a  continuance  of  the  inflammation 
primarily  excited  by  the  injury  in  spite  of  all  the  reme- 
dial agents  which  may  have  been  used  to  arrest  it. 

p.  a  the  first  inflammatory  symptoms  have  subsided, 
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the  continuance  of  a  subacute  choroido-iritis  or  choroido- 
retinitis  uninfluenced  by  proper  local  and  constitutional 
treatment. 

7.  The  non-union  of  the  corneal  wound,  when  the 
cornea  has  been  the  part  of  the  eye  involved  in  the  in- 
jury ;  or  the  only  partial  closure  of  the  wound,  leaving 
a  fistula  through  which  there  is  a  constant  di-ain  of  the 
aqueoiis,  causing  the  iris  to  lie  in  contact  with  the 
cornea. 

5.  Severe  and  continued  pain  in  the  eye,  unpropor- 
tioned  to  the  apparent  existing  inflammation,  and  un- 
alleviated  by  the  ordinary  local  applications  and  medi- 
cines. 

Treatment  of  Foreign  Bodies  within  the  Eye. — In  all 
cases  of  a  foreign  body  within  the  eye,  the  treatment  un- 
doubtedly is,  if  it  can  be  seen  and  the  removal  of  it  is 
practicable,  to  take  it  away.  But  the  object  may 
be  so  placed  that  it  can  be  seen,  yet  from  its  situa- 
tion an  attempt  to  remove  it  will  incur  a  risk  of  loss 
of  the  eye,  or  from  the  ditficulty  of  reaching  it,  the 
operation  will  probably  fail :  how  then  should  we  act  ? 
My  answer  to  this  is  : — 

1.  If  it  is  creating  irritation,  endeavour  to  remove  it, 
as,  though  failure  may  be  the  result,  yet  a  chance  has 
been  afforded  to  the  eye,  which,  had  it  been  successful, 
might  have  saved  it. 

In  all  cases  where  the  surgeon  deems  it  right  to  attempt 
the  removal  of  a  foreign  body  from  within  the  eye,  he 
ought  to  have  a  discretionary  power,  that  if  he  fail  to 
find  it,  he  may  remove  the  globe  whilst  the  patient 
is  still  under  chloroform,  if  circumstances  render  it  ad- 
visable. 

2.  If,  however,  the  foreign  body  is  creating  no  irrita- 
tion, and  there  is  a  fair  amount  of  vision,  and  an  at- 
tempt to  remove  it  would  greatly  hazard  the  eye,  it 
should  be  left  alone ;  but  the  patient  should  be  either 
kept  under  constant  observation,  or  be  cautioned  that  as 
soon  as  any  symptoms  of  irritation  show  themselves 
either  in  the  injured  or  the  sound  eye,  he  must  seek  the 
aid  of  his  surgeon. 

In  every  case  where  the  eye  is  destroyed  for  visual 
purposes  hy  the  inflammation  induced  by  a  penetrat- 
ing wound,  and  there  is  reason  to  believe  that  a  foreign 
body  is  lodged  within  the  globe,  the  only  treatment  to  be 
adopted  is  to  excise  it.   It  has  ceased  to  be  an  organ 
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of  vision,  and  at  some  future  period  it  may,  and  very 
probably  will,  become  a  source  of  much,  danger  to  the 
sound  eye. 

INJURIES  OF  THE  EYE  FROM  ESCHAROTICS. 

Quick  Lime,  or  lime  before  it  has  been  slaked  by  the 
addition  of  water,  is  the  most  destructive  agent  that  can 
come  in  contact  with  the  surface  of  the  eye.  If  it  is  in 
sufficient  quantity,  and  is  allowed  to  remain  long  enough 
in  apposition,  absolute  destruction  of  the  part  ensues,  a 
slough  follows,  and  complete  loss  of  the  eye  is  a  not  in- 
frequent result.  In  the  smallest  quantity  it  is  a  most 
powerful  irritant :  a  spasmodic  contraction  of  the  orbi- 
cularis tightly  closing  the  lids  upon  the  globe,  and  a 
copious  flow  of  tears,  follow  the  introduction  of  even  a 
particle  of  lime  into  the  eye.  The  epithelium  is  at  once 
whitened  and  destroyed,  and  a  sharp  clear  line  will  indi- 
cate the  boundary  of  the  part  which  has  been  affected  by 
the  lime ;  outside  this  boundary  the  conjunctiva  is  ex- 
cessively red  and  more  or  less  chemosed;  and  the  lids, 
if  the  injury  is  severe,  are  cedematous. 

If  the  epithelium  only  is  destroyed,  it  will  be  replaced, 
and  no  markings  of  the  injury  will  remain ;  but  it  is 
seldom,  if  ever,  that  the  action  of  unslaked  lime  is  thus 
limited ;  the  whole  thickness  of  the  tissue  with  which  it 
comes  in  contact  is  usually  destroyed  by  it,  and  dense 
contracted  cicatrices  are  the  result. 

Mortar,  Lime,  Plaster,  and  the  other  combinations 
of  lime  used  for  building  purposes  differ  only  in  degree 
from  lime  in  the  way  in  which  they  affect  the  eye.  Their 
action  is  not  quite  so  rapid  or  so  acute  as  unslaked  lime  ; 
still,  if  they  are  allowed  to  remain  a  sufficient  time  in 
contact  with  the  eye  or  with  the  conjunctiva  of  the  lids, 
similar  results  are  produced  ;  sloughs  may  be  formed,  and 
suppuration  ending  in  complete  destruction  of  the  eye 
may  follow.  , 

Treatment  of  Injuries  from  Lime,  Mortar,  etc. — The  first 
course  to  be  adopted  is  to  remove  as  quickly  as  possible 
every  particle  of  lime  from  the  eye,  and  at  the  same  time 
to  arrest  the  further  destructive  action  of  any  fragments 
which  maybe  still  sticking  to  the  conjunctival  epithelium. 
For  this  purpose  a  little  sweet  oil  should  at  once  be 
dropped  into  the  eye,  and  the  upper  and  lower  lids  being 
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everted  in  turn,  the  bits  of  lime  should  be  gently  lifted 
away  with  a  fine  spatula  or  spud.  Having  removed  all 
that  can  be  seen,  the  upper  lid  being  everted  and  the 
lower  one  drawn  down  by  the  finger  of  an  assistant,  a 
stream  of  tepid  water  should  be  gently  syringed  over  the 
front  of  the  eye  and  the  inner  surfaces  of  the  lids,  so  as 
to  Avash  away  any  small  pieces  which  may  have  escaped 
notice ;  but  before  closing  the  lids,  two  or  three  more  drops 
of  oil  should  be  dropjjed  into  the  eye.  If  the  patient  is  seen 
by  the  surgeon  very  early  after  the  accident,  the  eye  may 


Fig.  60. 


The  woodcut  represents  the  appearance  produced  by 
an  injury  to  the  eye  from  some  fresh  made  mortar,  which 
was  thrown  into  the  eye  the  day  before  the  boy  was 
brought  into  the  hospital.  On  his  admission  the  con- 
junctival surfaces  of  the  lower  half  of  the  globe,  and  of 
the  lower  lid,  seemed  quite  destroyed ;  the  epithelium 
was  of  a  yellowish-white,  and  looked  in  a  sloughing 
state.  Nearly  the  upper  and  outer  half  of  the  cornea 
was  clear  and  uninjured,  but  the  remainder  of  it  was 
bluish-white,  and  semi-opaque.  A  portion  of  the  con- 
junctiva of  the  upperlid  was  also  involved  in  the  injury. 
A  good  deal  of  mortar  was  still  sticking  to  the  surface  of 
the  eye,  and  lying  beneath  the  lids.  When  the  lad  left 
the  hospital  there  was  a  large  fleshy  cicatrix  of  the  con- 
junctiva which  extended  from  the  caruncle  on  to  the 
cornea,  the  lower  and  inner  third  of  which  was  covered 
by  it.  The  rest  of  the  cornea  was  clear.  There  was  a 
circular  pupil  which  acted  well.  The  lower  lid,  the  eye- 
lashes of  which  I  excised  on  account  of  the  entropion, 
was  united  to  the  globe. 


be  syringed  out  with  a  little  weak  vinegar  and  water,  or 
the  dilute  acetic  acid  and  water,  about  the  strength  of 
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one  drachm  to  one  and  a  lialf  ounces  of  water.  An  ace- 
tate of  lime  is  thus  formed,  which  is  innocuous ;  but  for 
this  treatment  to  do  good,  it  must  be  resorted  to  imme- 
diately after  the  introduction  of  the  lime ;  and  as  such 
a  chance  is  rarely  alForded  the  surgeon,  the  use  of  olive 
oil  in  the  first  instance  will  generally  be  found  pre- 
ferable. For  the  first  two  or  three  days  after  the  injury 
cold  and  soothing  applications  are  best  suited ;  cold  water 
dressings  may  be  applied  over  the  closed  lids,  or  a  lotion 
of  belladonna  may  be  substituted  if  the  eye  is  very 
painful.  Opiates  should  be  given  at  night  if  the  pain 
prevents  sleep. 

Burns  and  Scalds  op  the  Eye. — Hot  fl.uids,  accord- 


The  woodcut  represents  the  effects  of  a  burn  of  the 
eye  from  a  splash  of  molten  lead.  The  man,  a  plumber, 
was  carrying  a  pot  of  melted  lead,  when  his  foot  slipped 
over  a  piece  of  wood  and  some  of  the  molten  metal 
splashed  up  into  the  eye,  and  was  moulded  to  the  part 
against  which  it  rested.  The  patient  made  a  good  re- 
covery, and  was  discharged  from  the  hospital  with  the 
eye  in  the  condition  shown  in  the  woodcut.  The  outer 
half  of  the  cornea  was  leucomatous,  there  having  been 
a  superficial  loss  of  the  true  corneal  tissue,  but  the  inner 
half  of  the  cornea  was  quite  clear.  There  was  no  sym- 
blepharon,  and  the  movements  of  the  eye  were  perfect. 

ing  to  the  intensity  of  their  heat,  redden,  vesicate,  or 
even  destroy  the  conjunctival  surface  of  the  eye  or  lids 


Fig.  61. 
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with  which  they  come  in  contact.  They  produce  the  same 
immediate  effect  on  the  conjunctiva  of  the  eye  as  they  do 
on  the  skin  covering  the  body;  but  the  delicacy  of  the 
textured  of  the  eye  and  the  importance  of  the  integrity 
of  each  for  the  well-doing  of  the  whole,  render  what 
would  be  a  slight  scald  elsewhere,  a  severe  injury  to 
the  eye. 

Treatment. — When  the  patient  is  first  seen,  a  few  drops 
of  olive  oil  should  be  dropped  into  the  eye ;  the  lids 
should  be  then  gently  closed,  and  some  cotton  wool  laid 
loosely  over  them,  which  should  be  kept  in  its  place  by  a 
single  turn  of  a  light  bandage. 

The  dropping  of  oil  into  the  eye  may  be  repeated  two 
or  three  times  during  the  day,  and  each  time  the  bandage 
is  removed  the  eye  and  lids  should  be  washed  with  a  gly- 
cerine lotion  (F.  46)  free  of  any  discharge  which  may  have 
accumula.ted. 

If  the  lids  are  severely  burnt  or  scalded,  previously  to 
applying  the  cotton  wool,  lint  soaked  in  carron  oil  or 
equal  parts  of  lime-water  and  linseed  oil,  should  be  laid 
over  them ;  but  if  the  burn  or  scald  is  only  slight,  a  little 
ung.  cetacei  on  lint  will  be  sufficient.  Opiates  should  be 
given  internally  if  the  patient  is  suffering  much  pain : 
they  not  only  give  ease  and  procure  sleep,  but  they  exer- 
cise a  specially  beneficial  control  over  the  suppurative 
action  which  has  to  follow. 

Strong  Sulphuric  and  Nitric  Acids  act  chemically 
on  the  tissues  of  the  eye,  and  if  in  sufficient  quantity 
cause  disorganization  of  the  parts  with  which  they  are 
brought  in  contact,  producing  superficial  or  deep  sloughs. 

The  action  of  a  strong  acid  on  the  eye,  even  in  the 
smallest  quantity,  is  that  of  a  powerful  irritant ;  it  j^ro- 
duces  great  pain  and  smarting,  more  or  less  (edema  of  the 
lids,  and  a  constant  flow  of  tears  with  intolerance  of 
light,  which  may  last  for  many  days,  even  though  the 
actual  injury  inflicted  does  not  extend  beneath  the  epithe- 
lium of  the  ocular  conjunctiva. 

The  rapid  flow  of  tears,  however,  which  the  irritation 
of  the  acid  instantly  excites,  quickly  dilutes  it ;  and  if  it 
is  only  a  drop  or  a  small  splash  which  has  entered  the  eye, 
the  injury  which  it  inflicts  is  comparatively  slight  and 
completely  remediable. 

Treatment  of  Injuries  from  strong  Acids. — If  the  patient 
is  seen  very  shortly  after  the  accident,  the  eyes  should  be 
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gently  syringed  out  with  some  weak  alkaline  solution, 
such  as  potassa3  bicarb,  or  sodsB  sesquicarb.  gr.  5,  aquas 
destillat.  3  1,  to  neutralize  any  acid  which  may  yet  re- 
main ;  or  if  this  cannot  be  at  once  obtained,  tepid  water 
should  be  used.  A  little  olive  oil  should  be  then  dropped 
into  the  eye,  and  this  may  be  repeated  two  or  three  times 
a  day  if  it  gives  ease.  The  lids  being  closed,  a  layer  of 
cotton  wool  should  be  laid  loosely  over  them,  and  a 
single  turn  of  a  bandage  passed  round  the  head  to  keep  it 
in  its  place. 

When  the  lids  are  much  burnt  with  a  strong  acid,  an 
alkaline  dressing  should  be  used  for  the  first  twenty -four 
hours,  and  lint  di]ipcd  in  the  liniment,  calcis  cum  creta 
(F.  30),  should  be  laid  over  them,  then  a  layer  of  cotton 
wool,  and  a  turn  of  a  bandage  over  the  whole  to  keep  all 
in  situ.  The  ordinary  carron  oil  or  equal  parts  of  lime- 
water  and  linseed  oil  may  be  afterwards  substituted  for 
the  chalk  dressing,  and  continued  until  the  sloughs  begin 
to  separate. 

Vinegar,  dilute  Acetic  Acid,  or  any  of  the  weah  or 
dilute  acids,  act  as  irritants  to  the  eye ;  and  although  they 
do  not  immediately  destroy  any  of  the  tissues  with  which 
they  may  be  brought  into  contact,  yet  they  often  give 
rise  to  an  ophthalmia  which  is  the  cause  of  much  suffer- 
ing, and  in  some  instances  even  of  danger  to  the  eye. 
The  primary  treatment  recommended  in  the  cases  of  in- 
jury from  strong  acids  is  equally  applicable  to  those  occa- 
sioned by  the  weak  or  the  dilute.  If  seen  early,  the 
alkaline  solution  should  be  used,  and  afterwards  either 
soothing  or  astringent  applications,  to  allay  irritation, 
and  to  check,  if  necessary,  undue  secretion  from  the  con- 
junctiva. In  all  injuries  to  the  eyes  from  chemical  agents, 
a  solution  of  the  antidote  should  be  first  used,  if  the 
patient  is  seen  sufficiently  early  to  render  its  application 
of  service.  As  in  the  cases  of  injury  from  an  acid,  an 
alkaline  solution  was  recommended ;  so  in  those  from  a 
strong  alkah,  such  as  caustic  potash  or  soda,  an  acid 
solution  of  one  drachm  of  vinegar,  or  of  the  dilute  acetic 
acid,  to  one  and  a  half  ounces  of  water,  should  be 
syringed  over  the  front  of  the  eye  and  palpebral  surfaces 
of  the  lids. 
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INJURIES  FROM  PERCUSSION  CAPS,  GUNPOWDEll, 
AND  SMALL  SHOT. 

Percussion  Caps. — One  of  the  most  frequent  sources  of 
injuries  to  the  eye  from  the  use  of  guns,  which  is  met  with 
in  civil  practice,  is  from  fragments  of  percussion  caps 
flying  off  when  they  are  exploded  by  the  hammer  of  the 
gun.  This  accident  very  rarely  happens  when  the  ca,i)S  are 
of  the  best  quality,  such  as  are  sold  by  respectable  gun- 
smiths for  ordinary  sporting  purposes.  It  is  almost 
invariably  occasioned  by  toy  guns,  bought  as  playthings 
for  children,  or  used  by  itinerants  at  fairs  and  other  places 
of  public  resort,  for  firing  at  a  target  for  nuts.  These 
common  percussion  caps  are  sold  at  a  very  low  price,  and 
are  made  of  a  brittle  alloy  instead  of  the  best  copper.  In 
their  explosion  small  scales  are  detached  from  them  and 
driven  with  such  velocity  that  if  they  strike  the  eye  they 
usually  penetrate  it.  Unfortunately,  the  victim  of  such 
accidents  is  more  frequently  some  by-stander  or  passer-by 
than  the  person  who  is  shooting.  In  nearly  every  case, 
total  loss  of  the  eye  is  the  ultimate  result  of  the  injury, 
and  in  several  which  have  come  under  my  care,  the  end 
has  been  still  more  disastrous ;  the  other  eye  has  become 
afi"ected  with  sympathetic  ophthalmia,  and  it  also  has 
been  irreparably  destroyed. 

Treatment. — See  Tueatment  of  Foreign  Bodies  in 
THE  Eye,  page  269. 

Gunpowder. — The  near  explosion  of  gunpowder  may 
aifect  the  eye  in  four  difterent  ways  : — 

1.  By  the  concussioii  it  produces  when  exploded  in 
close  contiguity  to  the  eye. 

2.  From  the  burning  or  scorching  of  the  surface  of  the 
eye,  and  the  lining  membrane  of  the  lids. 

3.  From  depositing  in  the  external  tissues  of  the  eye 
specks  of  unexploded  powder. 

4.  From  grains  of  powder  being  driven  with  sufficient 
force  to  penetrate  the  globe. 

Treatment  of  Gunpowder  Injitries. — The  first  object  is 
to  remove  all  loose  powder,  if  there  be  any,  from  the  sur- 
face of  the  eye,  and  from  between  the  lids  and  the  globe. 
This  may  be  done  by  everting  the  hds  and  gently  squirt- 
ing a  stream  of  tepid  water  over  the  front  of  the  eye,  and 
the  conjunctiva  of  the  lids  with  a  syringe,  or  small  india- 
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rubber  bottle,  and  afterwards  by  lifting  away,  with  a  fine 
spatnla  or  small  scoop,  any  particles  of  powder  which 
may  be  adherent  from  being  entangled  with  mucns,  or 
with  the  conjunctival  epithelium.  The  cornea  should  be 
then  carefully  examined,  and  all  the  unexploded  grains 
which  may  be  found  embediled  in  it,  should  be  removed 
Avith  a  fine  needle  or  spud.  Those  granules  which  are 
lodged  deeply  in  the  true  corneal  tissue  and  are  out  oi 
the  field  of  vision,  may  be  left  if  they  cannot  be  easily 
lifted  away,  as  more  harm  will  be  done  by  injudiciously 
picking  at  them,  than  their  presence  can  excite. 

Specks  of  unexploded  powder  which  are  lying  on  the 
sclerotic  surface  of  the  eye  may  be  removed,  but  no 
great  effort  should  be  made  to  detach  them,  as,  beyond 
the  slightly  unseemly  appearance,  they  seldom  if  ever  do 
harm. 

Having  taken  away  all  the  unexploded  powder,  a  little 
castor  or  olive  oil  should  be  dropped  into  the  eye  and 
soothing  applications  used  externally.  A  lotion  of  bella- 
donna (F.  33)  will  relieve  pain,  and  by  keeping  the  pupil 
dilated  act  beneficially  in  case  any  general  inflammation 
of  the  eye  should  follow. 

Injuries  from  Small  Shot,  commonly  used  for 
Sporting  Purposes. — The  velocity  and  direction  of  the 
shot  when  it  strikes  the  eye  determine  very  much  the  ex- 
tent of  the  injury  which  it  inflicts. 

1.  Spent  Shots. — If  the  shot  is  nearly  spent,  it  may 
merely  produce  a  slight  concussion  with  ecchymosis  of 
the  conjunctiva,  from  which  the  eye  may  quickly  recover. 
If,  however,  there  should  be  some  irritation,  it  may  gene- 
rally be  subdued  by  the  application  of  two  leeches  to  the 
temple,  the  use  of  the  belladonna  lotion  to  the  eye,  and  a 
few  days'  absolute  rest. 

2.  Glancing  Shots. — A  shot  at  full  speed  may  strike  the 
eye  in  its  transit  without  penetrating  it,  and  leave  a  deep 
furrow  which  may  very  closely  resemble  a  penetrating 
wound. 

3.  Penetrating  Shots. — The  lodgment  of  a  shot  within 
the  eye  will  produce  all  the  severe  symptoms  which  have 
ah-eady  been  described  in  the  section  on  Foreign  Bodies 
WITHIN  THE  Eye.  As  a  rule,  the  eye  may  be  considered 
as  lost  after  such  an  accident.  The  passage  of  the  shot 
into  the  eye  generally  inflicts  such  irreparable  damage  on 
the  difi"erent  tissues  through  which  it  passes,  that  all  sight 
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is  at  once  extinguislied.  The  eye  at  first  becomes  acutely 
inflamed,  and  occasionally  suppurates  ;  but  generally  the 
acute  symptoms  subside,  and  a  low  form  of  deep-seated 
inflammation  sets  in,  which  ends  in  softening  and  shrink- 
ing of  the  globe.  So  long,  however,  as  the  shot  remains 
within  the  eye,  it  is  a  constant  source  of  danger,  and 
may  at  any  time  give  rise  to  an  attack  of  sympathetic 
ophthalmia  in  the  sound  eye  which  may  cause  its  de- 
struction. See  Tkeatmenx  of  Foreign  Bodies  within 
THE  Eye,  p.  269. 
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The  patient  should  lie  on  liis  back  on  a  couch  with  his 
face  towards  the  light,  and  the  eyelids  be  separated  by 
the  stop-spring  speculum.  With  a  jiair  of  fine 
single-toothed  dissecting  forceps  a  fold  of  the  con-  Fig.  62. 
junctiva  and  subjacent  fascia  is  to  be  seized  close 
to  the  cornea,  and  divided  with  a  pair  of  blunt- 
pointed  scissors,  curved  on  the  flat,  as  in  fig.  62. 
Through  this  opening  one  blade  of  the  scissors  is 
to  be  passed,  whilst  the  other  remains  external  to 
the  eye,  and  then  wilh  a  few  clips,  the  conjunctiva 
and  fascia  covering  the  globe  are  to  be  cut  through 
in  a  circle .  around  the  cornea.  An  ordinary  stra- 
bismus hook  (fig.  58,  p.  249),  is  then  to  be  intro- 
duced in  turn  beneath  the  tendons  of  each  of  the 
recti  muscles,  which  are  to  be  divided  with  the 
scissors  close  to  their  insertions  in  the  sclerotic. 

Having  made  certain  that  the  recti  muscles  are 
completely  divided,  one  finger  of  each  hand  should 
press  back  the  tissues  on  either  side  of  the  eye,  so 
as  to  push  the  globe  forwards  and  partially  dis- 
locate it  through  the  opening  which  was  made  in 
the  conjunctiva  at  the  commencement  of  the  ope- 
ration. By  this  simple  manoeuvre,  the  next  step, 
the  division  of  the  optic  nerve,  is  facilitated.  The 
cut  end  of  the  tendon  of  either  the  internal  or  external 
rectus  muscle  should  now  be  seized  with  the  forceps,  and 
the  eye  drawn  over  to  one  side,  whilst  the  scissors  with 
the  blades  shut  and  the  curve  towards  the  globe  are 
passed  backwards  between  it  and  the  surrounding  tissues. 
As  they  round  the  postei-ior  curve  of  the  eye,  the  blades 
should  be  opened,  when,  after  gently  urging  them  a  little 
further  onwards,  the  optic  nerve  will  come  within  their 
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grasp,  and  may  be  then  divided.  The  eye  may  now  be 
lifted  with  the  fingers  forwards,  and  the  oblique  muscles 
or  any  other  tissues  which  may  be  still  adherent  cut 
through  with  the  scissors,  and  the  operation  will  be  com- 
pleted. 

When  all  the  bleeding  has  ceased,  the  opening  in  the 
conjunctiva,  through  which  the  eye  has  been  enucleated, 
may  be  closed  by  drawing  the  edges  together  with  a  tine 
thread  which  is  passed  through  them  at  different  points 
and  then  tied.  This  is  a  finish  to  the  operation,  and 
gives  an  appearance  of  neatness  to  it  at  the  time.  It  is 
not,  however,  essential,  as  the  i^arts  are  afterwards  com- 
pletely drawn  together  by  cicatrization.  In  the  excision 
of  inflamed  eyes  it  is  positively  prejudicial,  as  it  prevents 
the  free  escape  of  inflammatory  exudations,  and  thus 
favours  orbital  cellulitis. 

Treatment  after  Excision  of  the  E7je.— As  a  rule,  the 
patient  recovers  so  rapidly  from  this  operation  that  but 
little  after-treatment  is  required.  A  fold  of  wet  lint  should 
be  kept  over  the  lids,  and  all  discharge  from  the  wound 
carefully  washed  away  from  time  to  time  with  a  little 
warm  water  gently  syringed  into  th^  orbit  with  a  glass 
syringe.  The  wound  usually  cicatrizes  in  from  three  days 
to  a  week,  but  a  slight  muco-purulent  discharge  from  the 
orbit  often  continues  for  two  or  three  weeks  afterwards. 
This  may  be  checked  by  a  lotion  of  alum  or  tannic  acid 
(F.  39,  49),  which  should  be  used  with  a  sjTinge  three 
or  four  times  daily.  It  frequently  happens  that  on  look- 
ing into  the  orbit  the  cause  of  the  continuance  of  the 
discharge  may  be  seen  in  a  small  fungoid  granulation 
sprouting  from  the  cicatrix  of  the  conjunctiva.  This 
should  be  removed  by  a  single  snip  with  a  pair  of  curved 
scissors. 

If,  however,  instead  of  progressing  thus  favourably, 
symptoms  of  orbital  cellulitis  come  on,  warmth  should 
be  applied  to  the  wound  by  frequent  fomentations  of  hot 
water  or  decoction  of  poppy-heads,  and  afterwards  by  a 
linseed-meal  poultice  over  the  lids  and  brow.  If  the 
opening  in  the  conjunctiva  has  been  closed  by  a  suture,  it 
should  be  at  once  removed.  It  is  good  practice  in  such  a 
case  to  make  a  free  incision  through  the  wound  in  the 
conjunctiva  into  the  cellular  tissue  of  the  orbit,  so  as  to 
give  free  vent  to  all  inflammatory  exudations  as  they  are 
effused.  By  thus  encouraging  suppuration  and  favouring 
the  exit  of  the  pus,  the  urgent  symptoms  wiU  probably  be 
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at  once  relieved.  The  bowels  should  be  freely  acted  on 
by  a  purgative,  and  the  patient  should  be  kept  very  quiet 
in  a  darkened  room.  It  is  seldom  that  any  untoward 
symptoms  follow  the  operation  of  excision  of  the  eye. 

Artificial  Eyes. — In  an  ordinary  case  fi'om  six  weeks 
to  two  months  after  the  operation  is  the  best  time  for 
Gommenciug  the  use  of  a  glass  eye.  Time  should  be 
allowed  for  complete  cicatrization  to  be  effected,  and  for 
all  swelling  and  discharge  to  subside  before  an  artificial 
eye  is  introduced  within  the  orbit. 

One  of  the  most  frequent  inconveniences  produced  by 
too  soon  wearing  an  artificial  eye  is  a  chronic  conjuncti- 
vitis with  a  muco-purulent  discharge,  which  is  often  very 
troublesome  to  arrest.  Another  and  a  more  serious  annoy- 
ance is  an  inflammation  of  the  conjunctiva  and  submucous 
tissue  in  the  line  on  which  the  edge  of  the  artificial 
eye  rests,  sometimes  going  on  to  ulceration.  As  the  re- 
sult of  this,  cicatrices  are  often  fonned,  which  render  the 
adjustment  of  another  eye  very  diflBcult,  and  sometimes 
impossible. 

When  a  lost  eye  has  been  removed  on  account  of  the 
sound  one  suffering  from  sympathetic  ophthalmia,  an  arti- 
ficial eye  shoiild  not  be  allowed  until  all  the  symjiathetic 
symptoms  have  been  arrested,  and  the  eye  has  remained 
quiet  for  at  least  six  months. 

The  following  excellent  rules  are  given  to  the  patients 
at  the  Royal  London  Ophthalmic  Hospital  who  have  had 
the  misfortune  to  lose  an  eye. 

Instructions  for  Persons  •vtearing  an  Artificial 
Eye. — It  should  be  taken  out  every  night,  and  replaced 
in  the  morning. 

To  talce  the  Eye  out. — The  lower  eyelid  must  be  drawn 
downwards  with  the  middle  finger  of  the  left  hand ;  and 
then,  with  the  right  hand,  the  end  of  a  small  bodkin  must 
be  put  beneath  the  lower  edge  of  the  artificial  eye,  which 
must  be  raised  gently  forwards  over  the  lower  eyelid, 
when  it  will  readily  drop  out.  At  this  time  care  must  be 
taken  that  the  eye  does  not  fall  on  the  ground,  or  other 
hard  place,  as  it  is  very  brittle,  and  may  easily  be  broken 
by  a  fall. 

To  put  the  Eye  in.— Place  the  left  hand  flat  upon  the 
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forehead,  with  the  fingers  downwards,  and  with  the  two 
middle  fingers  raise  the  upper  eyelid  towards  the  eye- 
brow ;  then,  with  the  right  hand,  push  the  tipper  edge  of 
the  artificial  eye  beneath  the  upper  eyelid,  which  may 
now  be  allowed  to  drop  upon  the  eye.  The  eye  must 
then  be  supported  with  the  middle  fingers  of  the  left 
hand,  whilst  the  lower  eyelid  is  raised  over  its  lower  edge 
with  the  right  hand. 

After  it  has  been  worn  daily  for  six  months,  the  polished 
surface  of  the  artificial  eye  becomes  rough ;  when  this 
happens,  it  should  be  replaced  by  a  new  one.  Unless 
this  is  done,  uneasiness  and  inflammation  may  result. 


CHAPTER  IX. 

DISEASES  OF  THE  LACHRYMAL  APPARATUS. 

Epiphora  or  a  watery  eye  is  an  overflow  of  the  tears. 
This  overflow  is  not  caused  by  an  undue  secretion  of  the 
lachrymal  gland,  but  by  some  imperfection  in  the  lachry- 
mal apparatus,  through  which  the  escape  of  the  tears 
is  retarded ;  they  consequently  accumulate  in  the  lacus 
at  the  inner  angle  of  the  eye,  and  from  time  to  time  flow 
over  the  margins  of  the  lid  on  to  the  cheek.  The  ex- 
posure of  the  eye  to  cold  or  wind  aggravates  the  epiphora 
by  stimulating  the  lachi'ymal  gland  to  an  increased  secre- 
tion of  tears.    Epiphora  may  arise — 

1.  From  a  displacement  of  the  punctum  without  2ia.j 
mechanical  obstruction  in  the  canaliculus,  lachi-ymal  sac, 
or  nasal  duct : — 

a.  In  old  people  a  relaxed  orbicularis  frequently 
allows  the  lower  lid  to  fall  from  the  globe,  and 
become  slightly  everted,  and  thus  to  draw  away 
the  punctum  from  its  proper  position  with  respect 
to  the  globe. 

A  similar  result  is  seen  in  lippitudo,  p.  294,  and 
in  all  cases  of  ectropion  of  the  lower  hd. 

2.  Obstruction  of  the  canaliculus  : — 

a.  Erom  closure  of  its  opening  into  the  sac. 
§.  From  some  foreign  body  (frequently  an  eyelash) 
or  from  a  small  chalky  concretion. 
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y.  From  a  tarsal  cyst  or  stye  pressing  upon  the 
■  canaliculus. 

3.  Obstruction  in  the  lachrymal  sac,  or  nasal  duct : — 
a.  From  blennorrhoea  or  chronic  inflammation  of  the 
sac. 

^3.  From  dacryo-cystitis,  or  acute  inflammation  of 

the  sac. 
7.  From  stricture. 

S.  From  mechanical  obstruction  by  tumours. 

Treatmoit. — As  epiphora  is  to  be  regarded  only  as  a 
symptom  of  derangement  in  some  part  of  the  lachi-ymal 
apparatus,  the  cause  must  be  first  detected,  and  then 
endeavours  made  to  remove  it.  When  the  punctum  is 
displaced,  the  canaliculus  should  be  slit  up,  and  means 
should  be  taken  to  restore  the  Hd,  if  diseased,  to  a  healthy 
state,  or  if  everted,  to  its  normal  position. 

Foreign  bodies  or  concretions  in  the  canaliculus  should 
be  extracted.  Sometimes  this  can  be  accomplished  with 
the  aid  of  a  pair  of  iris  forceps  without  any  cutting  ope- 
ration ;  but  if  not,  the  canaliculus  must  be  laid  open, 
when  all  difficulty  will  be  removed.  The  treatment  of 
the  other  causes  of  epiphora  which  have  been  mentioned, 
will  be  found  under  their  respective  headings. 

Chronic  Ixflammatiox  of  the  Lachrymal  Sac — 
Blennorrluea — Tumour  of  Sac — Mucocele — is  a  disease  of 
slow  progress  and  long  duration.  The  patient  generally 
is  unable  to  say  when  it  commenced,  so  long  has  he  suf- 
fered from  a  watery  eye ;  but  an  increase  in  the  severity 
of  \h.e  symptoms  has  induced  him  to  seek  advice.  This 
is  the  tale  of  a  large  number  of  such  cases. 

Symptoms. — Constant  epiphora.  The  finger  placed 
over  the  membranous  portion  of  the  sac,  will  detect  a 
fulness,  sometimes  amounting  to  an  absolute  protube- 
rance, and  a  moderate  j^ressure  on  this  will  cause  a  re- 
gurgitation of  thick  viscid  mucus  or  muco-pui'ulent  secre- 
tion through  one  or  both  puncta.  The  degree  of  distension 
of  the  sac  varies  with  the  duration  and  severity  of  the 
disease.  In  some  cases  there  is  a  mere  thickenmg  and 
dilatation  of  the  upper  extremity  of  the  sac  which  may  be 
felt  with  the  finger  just  below  the  tendo  palpebrarum ; 
whilst  in  severe  and  long-standing  cases  the  sac  is  so 
enlarged  as  to  be  expanded  along  the  border  of  the  orbit, 
and  to  appear  as  a  tumour  the  size  of  a  bean,  corre- 
sponding in  position  to  the  inner  half  of  the  lower  lid. 
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From  the  constant  exudation  from  the  canaliculi,  the  eye 
y  becomes  irritable,  the  caruncle  red,  aud  the 

i^iG.  brf.  edges  of  the  lid  excoriated.  The  sight  is  also 
frequently  dimmed  from  films  of  mucus  floating 
in  the  tears  across  the  cornea,  and  the  patient 
is  troubled  by  having  repeatedly  to  wipe  away 
the  accumulated  tears  from  the  inner  angle  of 
the  eye. 

Treatment. — The  first  course  to  be  pursued 
is  to  slit  up  the  canaliculi,  and  examine  with  a 
probe  the  lachrymal  sac  and  nasal  duct,  to  de- 
termine if  there  is  a  stricture  or  any  other 
change  in  the  mucous  track  to  account  for  the 
long-continued  obstruction  and  discharge. 
A  stricture  may  exist  in  three  places  : — 
a.  At  the  point  where  the  canaUculus  joins 
the  sac. 

/3.  At  the  line  of  junction  of  the  lachrymal 
sac  with  the  nasal  duct. 

7.  Close  to  the  opening  of  the  nasal  duct 
into  the  nose. 

I    The  first  and  second  are  the  most  frequent 
sites  for  stricture. 

\  a.  A  stricture  at  the  ])oint  where  the  canali- 
culus joins  the  sac  is  recognised  by  the  obstruc- 
tion the  probe  meets  with  as  it  is  passed  on- 
wards ;  instead  of  entering  the  sac  and  striking 
against  the  internal  bony  wall  of  the  canal, 
its  progress  is  arrested  by  the  outer  membra- 
nous wall  of  the  sac,  which  when  pressed  upon 
by  the  point  of  the  probe,  draws  inwards  the 
margin  of  the  lid,  and  imparts  a  feeling  of 
elastic  resilience.  For  such  a  case  the  following 
course  should  be  adopted.  A  guarded  knife 
should  be  passed  as  a  probe  along  the  slit-up 
canaliculus  until  it  reaches  the  sac,  when  failing 
to  find  the  opening  of  the  duct,  the  guard  is  to 
be  drawn  back,  and  with  a  little  pressure  the 
point  of  the  blade  will  be  made  to  enter  the 
membranous  portion  of  the  canal.  A  free 
opening  should  now  be  made  in  the  sac,  and  the 
knife  having  been  withdrawn,  the  narrow  end 
of  a  Weber's  conical  sound  (fig.  63)  should  be 
passed  through  the  wound  into  the  lachrymal  canal.  The 
patient  should  be  seen  daily  for  the  fi.rst  few  days  after 
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the  operation,  and  afterwards  every  third  or  fourth  da^--, 
in  order  to  insert  between  the  lips  of  the  wound  a  Weber's 
sound,  or  Bowman's  dilator,  to  keep  the  opening  in  the 
sac  from  closing  during  the  cicatrizing  period. 

In  such  cases  I  frequently  now  use  a  style  (fig.  64) 
made  of  soft  silver  which  can  be  easily  bent  to  any  curve 
to  facilitate  its  introduction.    A  probe  should  be 
first  passed  to  measure  the  lachrymal  canal,  and  Fjg.  64. 
the  style  should  be  then  cut  to  such  a  length  that 
its  end  may  rest  on  the  floor  of  the  nose  whilst 
its  bent  extremity  lies  on  the  edge  of  the  lid.  If 
the  style  does  not  create  much  irritation,  it  may 
be  worn  continuously  for  a  week  or  ten  days  ;  it 
should  then  be   removed   every  two  or  three 
days,  and  left  out  for  a  few  hours,  hut  again  re- 
introduced ;  ultimately  before  the  style  is  aban- 
doned, it  may  be  worn  only  at  night  and  removed 
in  the  morning.    In  this  manner  a  callous  open- 
ing may  be  formed  which  will  never  close. 

There  is  one  danger  in  using  a  style — if  it  be 
cut  too  short  it  may  slip  into  the  sac.    This  acci- 
dent may  be  avoided  by  following  the  directions 
I  have  given ;  but  if  it  should  occur  and  the  style 
cannot  be  withdrawn  through  the  aperture  by 
which  it  was  inti'oduced,  the  lachrymal  sac  must 
be  laid  open  externally,  and  the  style  removed  by  a  pair 
of  forceps.    The  possibility  of  the  style  slipping  into  the 
sac  is  lessened,  if,  as  suggested  by  Mr.  Critchett, 
its  extremity  be  curved  more  into  the  form  of  a  Fio.  G5. 
hook  than  is  shown  in  the  woodcut. 

p.  If  the  stricture  should  be  at  the  junction 
of  the  lachrymal  sac  with  the  nasal  duct,  a  probe 
should  be  introduced  twice  a  week  until  it  passes 
with  faciUty;  or  the  narrow  end  of  Weber's 
conical  sound  may,  with  a  little  steady  pres- 
sure, be  urged  through  the  stricture,  and  by  a 
rapid  dilatation  assist  the  progress  of  the  cure. 
It  is  to  these  cases  that  Dr.  8tilling's  plan  of 
incising  internally  the  mucous  membrane  of  the 
lachrymal  canal  seems  suitable.  The  canaliculus 
having  been  laid  open  in  the  usual  way,  he  first 
passes  a  Weber's  conical  soiind  (fig.  63),  to  ascer- 
tain the  position  of  the  stricture  and  also  to  dilate  suffi- 
ciently the  opening  in  the  membranous  sac  to  allow  of 
the  easy  passage  of  his  knife  (fig.  65).   Having  withdrawn 


284    DISEASES  OF  THE  LACHRYMAL  APPAEATUS. 


the  sound,  lie  introduces  his  knife,  with  which  he  incises 
the  mucous  membrane  of  the  canal  at  the  site  of  the 
stricture  in  three  or  four  diflferent  places  until  the 
blade  can  be  freely  turned  in  all  directions.  If  after 
having  dilated  the  stricture,  a  muco-purulent  discharge 
continues,  the  sac  should  be  washed  out  two  or  three 
times  a  week  with  an  astringent  lotion  (F.  39,  49). 

My  own  experience  is  against  this  mode  of  treatment, 
as  it  is  very  severe,  without  any  corresponding  advan- 
tage. 

Mr.  Couper  speaks  favourably  of  probes  made  of  the 
Loiminaria  digitata,  which  he  has  used  to  dilate  the 
stricture.  After  their  introduction  they  rapidly  absorl) 
moisture  from  the  canal,  and  swell  out  to  three  or  four 
times  their  original  size. 

y.  When  the  constriction  is  at  the  lower  end  of  the 
nasal  duct  close  to  its  opening  into  the  nose,  the  stricture 
shoiild  be  rapidly  dilated  at  the  first  introduction  of  the 
probe  by  a  steady  forcible  pressure,  and  the  communica- 
tion with  the  nose  be  at  once  restored.  A  probe  should 
be  afterwards  passed  a  few  times,  at  intervals  of  two  or 
three  days,  to  keep  the  orifice  open. 

In  those  cases  where  there  is  much  distension  of  the 
sac,  it  will  be  necessary  to  persevere  in  washing  out  the 
lachrymal  canal  with  an  astringent  injection,  and  at  the 
same  time  to  give  the  patient  some  slightly  stimulating 
lotion  (F.  19,  20),  to  drop  twice  a  day  into  the  inner  angle 
of  the  eye.  By  steadily  continuing  this  treatment  the 
dilated  sac  will  usually  shrink  to  its  normal  dimensions. 

On  several  occasions  where  the  membranous  portion  of 
the  canal  was  so  dilated  as  to  form  a  tumour  which  ex- 
tended beyond  the  centre  of  the  lower  lid,  I  have  cut 
down  u]3on  the  swelling,  and  excised  the  whole  of  its 
expanded  anterior  wall.  The  patients  have  made  satis- 
factory recoveries,  but  the  process  of  cicatrization  has 
generally  been  rather  slow.  It  is  an  operation,  however, 
which  is  never  needed  except  in  extreme  cases. 

Acute  Inflammation  of  the  Lachrymal  Sac — 
Dacryo-cystitis — usually  attacks  only  one  lachrymal  sac, 
although  I  have  seen  both  involved  at  the  same  time.  It 
is  generally  preceded  by  epiphora  or  watery  eye,  and  it 
will  occasionally  follow  an  acute  attack  of  catarrhal  oph- 
thalmia, when  it  appears  as  if  the  conjunctival  inflamma- 
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tion  had  spread  by  an  extension  along  the  canaliculi  to 
the  mucous  membrane  of  the  sac. 

The  symptoms  are  most  acute — pain,  heat,  redness,  and 
swelling  over  the  sac,  extending  to  both  the  upper  and 
lower  eyelids,  which  are  frequently  so  cedematous  as  to 
be  closed  over  the  eye.  The  pain  is  often  excessive ;  the 
slightest  i^ressure  with  the  finger  on  the  sac  being  almost 
intolerable.  These  symptoms  continue  to  increase,  when 
suddenly  the  patient  experiences  a  sense  of  relief.  The 
inflamed  sac  distended  with  pus  has  given  way,  and  the 
discharge  has  escaped  into  the  cellular  tissue  between  the 
skin  and  the  membranous  sac.  A  superficial  abscess  is 
now  formed,  and  the  pus  gradually  makes  its  way  to  the 
surface,  and  points  a  little  below  the  tendo  palj^ebrai'um. 
If  the  disease  be  allowed  to  progress  untreated,  the  puru- 
lent contents  of  the  sac  are  discharged  through  the 
ulcerated  opening  on  the  face  ;  the  inflammation  subsides, 
and  the  parts  slowly  regain  their  normal  appearance ; 
but  frequently  a  fistula  remains  in  the  site  of  the  wound 
which  communicates  directly  with  the  sac,  and  through 
which  there  is  a  constant  flow  of  tears  on  to  the  cheek. 
The  early  symptoms  of  acute  inflammation  of  the  sac 
closely  resemble  those  of  a  severe  attack  of  catarrhal 
ophthalmia,  as  they  are  often  associated  with  a  muco- 
purulent discharge  from  the  eye  ;  but  in  all  cases  of  doubt 
the  pressure  of  the  finger  over  the  lachrymal  sac  will,  by 
the  pain  it  produces,  at  once  remove  all  obscurity. 

Treatment. — During  the  acute  sta^e  when  pus  is  form- 
ing, fomentations  of  hot  water,  or  of  decoction  of  poppy- 
heads,  should  be  frequently  used,  and  in  the  intervals  a 
warm  linseed-meal  poultice  may  be  applied  over  the  part. 
As  soon  as  there  is  reason  to  believe  that  the  sac  is  dis- 
tended with  pus,  an  external  opening  is  to  be  made  to 
give  vent  to  it.  An  ordinary  cataract  knife  should  be 
made  to  enter  the  membranous  sac  a  little  below  the 
tendo  palj^ebrarum,  and  as  the  blade  is  withdrawn  the 
incision  should  be  carried  downwards  and  outwards 
through  the  skin  and  deep  tissues  to  the  extent  of  about 
half  an  inch.  A  small  strip  of  lint  is  then  to  be  placed 
in  the  wound  to  prevent  its  edges  uniting,  and  a  linseed- 
meal  poultice  applied.  In  three  or  four  days'_  time,  when 
all  the  swelling  has  subsided,  the  canaliculi  should  be 
slit  up,  and  one  of  Bowman's  probes,  or  the  narrow  end 
of  "Weber's  sound,  be  passed  into  the  sac.    If  any  stric- 
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ture  is  detected,  tlie  probes  ought  to  be  passed  twice  a 
week  for  a  short  time.  If  after  a  fortnight  or  three 
weeks  a  muco-i^urulent  discharge  should  continue,  the 
sac  must  be  washed  out  with  an  astringent  lotion  (F.  39, 
42,  49),  either  with  an  india-rubber  bottle  with  a  properly 
constructed  tubular  nozzle,  or,  what  is  far  better,  with 
one  of  Wells's  lachrymal  sac  syringes.  This  operation 
should  be  repeated  twice  a  week  until  all  discharge 
ceases. 

Fistula  of  the  Lachrymal  Sac  is  one  of  the  results 
which  occasionally  follow  acute  inflammation  and  abscess 
of  the  sac.  A  small  sinuous  track  exists  between  the  sac 
and  the  integument,  through  which  the  tears  ooze  on  to 
the  cheek.  I  have  also  seen  a  lachrymal  fistula  remain 
after  the  patient  has  given  up  the  wearing  of  the  old- 
fashioned  style,  which  was  introduced  by  an  opening 
made  in  the  sac  through  the  skin  just  below  the  tendo 
jjalpebrarum.  Lachrymal  fistula  is  occasionally  asso- 
ciated with  necrosis  or  caries  of  the  bones  forming  the 
lachrymal  canal. 

Treatment. — In  all  fistulfe  connected  with  mucous  canals 
the  course  to  be  pursued  is,  first  to  cure  the  stncture  and 
restore  the  mucous  track  to  a  healthy  state,  and  the 
fistula  will  then  generally  close  of  itself.  This  rule  holds 
good  in  lachrymal  fistulas,  and  for  this  purpose  the  canali- 
culi  should  be  laid  open,  and  a  probe  passed  into  the  sac 
and  nasal  duct  to  ascertain  if  there  is  any  stricture  or 
disease  of  the  bony  walls. 

If  a  stricture  be  detected  it  must  be  dilated  with  probes, 
or  with  Weber's  sound,  in  the  manner  already  directed  in 
page  282.  Should  there  be  a  chronic  thickening  of  the 
mucous  membrane,  with  a  muco-purulent  discharge,  the 
sac  must  be  washed  out  twice  or  three  times  a  week  with 
an  astringent  lotion  by  means  of  an  india-rubber  bottle 
or  Wells's  lachrymal  syringe.  If  this  treatment  fail,  the 
fistula  should  be  laid  freely  open  into  the  sac  with  a 
cataract  knife,  the  point  of  which  is  to  be  passed  through 
the  fistulous  opening  on  the  face  into  the  membranous 
portion  of  the  canal.  Into  the  wound  thus  made  a  piece 
of  lint  is  to  be  introduced,  but  it  should  be  removed  in 
twenty-four  hours,  after  which,  the  cut  edges  may  be 
allowed  to  unite.  This  treatment,  combined  with  the  use 
of  probes  and  syringing  out  the  sac,  seldom  fails  to  cure 
the  fistula.   In  those  cases,  however,  where  the  fistulous 
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opening  on  tte  face  is  large,  as  when  a  style  has  been 
long  worn  and  afterwards  abandoned,  it  will  be  often 
found  of  service  to  pare  the  edges  of  the  opening  and 
unite  the  raw  surfaces  with  a  tine  suture. 

Epiphok.v  from   Mechanical  Obstruction  by  Tu- 
MOUiis. — The  cavity  of  the  lachrymal  canal  may  be  par- 
tially or  completely  occluded  by  tumours,  which 
either  take  their  origin  from  within  the  sac,  or  Fig.  66. 
from  those  which  grow  from  the  antrum,  the 
nostril,  or  from  the  base  of  the  skull.    It  would 
be  out  of  place  here  to  discuss  the  nature  and 
treatment  of  such  grf)wth3 ;  they  will  be  found 
fully  described  in  works  on  general  surgery.  It 
is  sufficient  to  indicate  that  epiphora  may  be 
caused    by  the   presence  of  tumours  either 
within,  or  in  the  neighbourhood  of  the  lachi-y- 
mal  sac,  that  the  surgeon  may  not  disregard  the 
possibility  of  their  existence  in  obstinate  cases 
which  have  persistently  resisted  all  treatment. 

To  SLIT  UP  THE  Canaliculus. — There  are 
several  ways  'in  which  this  opei'ation  may  be  per- 
formed. 

1.  The  canaliculus  may  be  laid  open  on 
Critchett's  director  (fig.  66).    The  patient  being 
„  seated  in  a  chair,  the  operator"  stands 

behind  his  head,  and  introduces  the 
point  of  the  instrument,  which  he  holds 
between  his  finger  and  thumb,  along  the 
canaliculus,  and  then  drawing  the  lid 
outwards  with  his  ring  finger  to  render 
the  parts  tense,  he  with  the  other  hand 
slits  up  the  duct  by  passing  a  cataract 
knife  along  the  groove  of  the  director. 

Care  should  always  be  taken  to  keep 
the  incision  external  to  the  caruncle,  as  | 
if  the  edge  of  the  knife  as  it  is  run 
along  the  director  is  turned  too  much 
towards  the  eye,  the  canaliculus  will  be 
divided  only  up  to  the  caruncle,  beneath 
which  the  remainder  of  the  duct  will 
tunnel,  unless,  indeed,  the  caruncle 
be  divided,  which  it  is  always  desirable 
to  avoid. 
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2.  The  canaliculus  may  be  slit  up  by  Wecker's  knife, 
which  consists  of  a  fine  blade  of  the  shape  and  size  repre- 
sented in  fig.  ()7,  with  a  minute  button  at  its  extremity. 
This  is  introduced  into  the  punctum,  and  run  along  the 
canal,  when,  by  slightly  raising  the  hand  and  giving  to 
the  Ijladc  a  cutting  movement,  it  is  made  to  divide  the 
canaliculus  to  the  extent  required. 

3.  The  canaliculus  may  be  laid  open  by  a  pair  of  fine 
scissors. 

Obliteration  of  the  Lachrymal  Sac  is  an  operation 
which  has  been  frequently  i^erformed  by  some  continental 
surgeons  of  eminence  in  cases  of  obstinate  chronic  infiam- 
mation  which  have  resisted  other  modes  of  treatment. 
Various  means  have  been  adopted  for  the  purpose  of 
destroying  the  mucous  membrane  of  the  lachrymal  canal, 
such  as  laying  open  the  sac  by  a  free  external  incision, 
and  applying  to  its  interior  either  the  actual  cautery,  the 
galvano-cautery,  or  nitrate  of  silver,  potassa  c.  calce, 
chloride  of  zinc,  or  some  other  strong  caustic.  My  own 
feeling  is  decidedly  averse  to  this  mode  of  treatment ;  the 
few  patients  who  have  come  under  my  notice,  after  having 
been  submitted  toit,having  stronglyprejudicedme  against 
the  operation.  They  have  been  illustrations  of  the  diffi- 
culty, well  known  to  all  jDractical  surgeons,  of  destroying 
a  mucous  canal.  In  each  case  the  lachrymal  sac  was  not 
obliterated,  but  the  nasal  and  canalicular  openings  were 
completely  closed,  and  as  a  result  there  was  a  quantity  of 
pent-up  secretion  which  distended  the  sac,  and  formed  a 
globular  tumour  below  the  tendo  palpebrarum.  There  are 
few  cases  of  chronic  lachrymal  disease  which  will  not  ulti- 
mately yield  to  well  directed  and  continuous  treatment. 

Removal  of  the  Lachrymal  Gland. — Mr.  Zachariah 
Laurence,  in  No.  12  of  the  Ophthalmic  Revieiv,  advo- 
cates strongly  the  removal  of  the  lachrymal  gland  as  a 
radical  cure  for  lachrymal  disease.  He  states  as  the  result 
of  his  own  experience  of  this  treatment  in  abscess  of  the 
lachrymal  sac,  "that  after  a  varying  time  the  secre- 
tion of  pus  from  the  mucous  membrane  of  the  sac  de- 
creases and  finally  disappears."  After  discussing  fairly 
the  merits  of  this  operation,  and  the  mode  of  performing 
it,  he  cites  some  of  the  evil  consequences  which  may 
follow.  "  In  most  cases,"  he  says,  "  slight  conjunctivitis 
ensues  ;  this  in.  one  case  ran  on  to  inflammation  of  some 
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of  the  deeper  structures,  whicli  however  gradually  sub- 
sided under  ai:)propriate  treatment,  without  inflicting  aniiy 
permanent  injury  to  the  eye.  Bxit  by  far  the  most  serious 
result  which  may  follow  the  operation  is  ptosis  of  the 
upper  eyelid.  This  was,  in  almost  every  case  in  which  I 
observed  it,  of  purely  inflammatory  origin,  and  gradually 
subsided  spontaneously,  but  in  a  few  instances  it  was 
apparently  due  to  a  partial  division  of  the  levator 
palpebrai." 

This  operation,  in  my  opinion,  should  never  be  per- 
formed for  the  relief  of  epiphora  arising  from  disease 
of  the  lachrymal  sac,  as  the  evils  which  may  result 
from  it  are  greater  than  those  which  it  is  intended  to 
cure. 

"When  from  any  cause  it  has  been  decided  to  excise  the 
lachrymal  gland,  the  operation  adopted  by  Mr.  Zachariah 
Laurence*  may  be  performed.  An  incision  is  to  be  made 
immediately  below  the  upper  and  outer  third  of  the 
orbital  ridge  through  the  skin  and  the  fascia  connecting  the 
periosteum  of  the  orbit  with  the  upper  edge  of  the  tarsal 
cartilage.  The  gland  is  then  to  be  carefully  lelt  for  with  the 
finger,  and  having  made  out  the  exact  position,  it  is  to  be 
seized  with  a  pair  of  hooked  forceps  and  drawn  forwards 
out  of  the  wound,  whilst  its  cellular  connexions  are 
carefully  severed  with  the  knife.  Free  hajmorrhage 
often  accompanies  the  operation,  but  the  bleeding  may 
generally  be  arrested  by  a  stream  of  cold  water  from  a 
sponge.  The  wound  should  not  be  finally  closed  until  all 
bleeding  has  ceased. 

Diseases  of  the  Lachrymal  Gland  are  extremely 
rare ;  so  seldom  indeed  is  the  gland  affected,  that  in  the 
Reports  of  the  Royal  London  Ophthalmic  Hospital  for 
ten  years,  from  18'57  to  1867  inclusive,  out  of  a  yearly 
average  of  over  12,000  new  cases  only  twenty  of  "  diseased 
lachrymal  gland"  are  recorded.  No  doubt  the  lachrymnl 
gland  is  often  secondarily  inv(jlved  in  malignant  tumours  of 
the  orbit,  but  this  is  apt  to  be  overlooked  from  the  fact  that 
the  gland  is  either  excised  unnoticed  with  the  morbid 
growth,  or  else  it  is  sloughed  out  by  the  action  of  the 
caustics  which  are  afterwards  used  to  destroy  any  por- 
tions of  the  tumour  which  may  have  been  left  behind. 


*  Ophthalmic  Review,  No.  12,  p.  367. 
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Althoiigli  the  lachrymal,  like  all  conglomerate  glands, 
enjoys  a  special  immunity  from  disease,  yet  it  is  not 
altogether  exempt,  and  to  those  affections  to  which  it 
may  be  subjected  I  shall  now  refer. 

Inflammation  of  the  Lachrymal  Gland — Bacryo- 
adenitis — may  be  either  chronic  or  acute ;  generally,  how- 
ever, it  is  the  former.  It  may  occur  without  any  ajjparent 
cause,  or  it  may  arise  from  injury. 

Symptoms. — When  chronic  there  is  tenderness  and 
enlargement  of  the  gland,  which  can  be  felt  by  the  finger, 
beneath  the  outer  part  of  the  edge  of  the  roof  of  the 
orbit.  There  will  be  probably  also  some  oedema  of  the 
oculo-palpebral  fold  of  conjunctiva  and  redness  of  the 
lid.  If  there  is  much  swelling  of  the  gland,  the  eye  will 
be  displaced  downwards  and  inwards. 

If  the  intlammatiou  is  acute  there  will  be  pain, 
redness,  and  swelling  in  the  region  of  the  gland,  with 
oedema  of  the  lid,  and  chemosis  of  the  conjunctiva.  These 
symptoms  may  subside  under  treatment,  or  they  may  go 
on  to  the  formation  of  pus. 

Treatment. — For  the  chronic  inflammation  of  the  gland 
small  doses  of  the  iodide  of  potassium  (F.  80),  or  of  the 
iodide  of  ammonium,  may  be  given,  and  an  ointment  of 
ammonii  iodid.  gr.  30,  adipis  gr.  240,  may  be  gently 
rubbed  night  and  morning  over  the  swelling.  For  the 
acute  symptoms  one  or  two  leeches  may  be  applied  to  the 
temple,  and  a  warm  linseed-meal  poultice  over  the  eye. 
If  the  inflammation  should  continue,  and  pus  form,  an 
incision  should  be  made  in  the  line  of  the  orbit  to  give 
vent  to  it,  as  soon  as  there  is  sufficient  evidence  of  its 
presence. 

Cysts  of  the  Lachrymal  Gland  —  Dacryops  —  may 
arise  from  acute  inflammation  and  abscess,  or  from  injury. 
Their  formation  is  apparently  caused  by  an  obstruction 
more  or  less  complete  of  one  of  the  excretory  ducts,  in 
which  the  secretion  of  the  gland  accumulates  :  the  walls 
of  the  canal  become  distended,  and  a  small  elastic  tumour 
shows  itself  in  the  locality  of  the  lachrymal  gland,  over 
which  the  skm  is  freely  moveable.  In  a  paper  by  Mr. 
Hulke  on  this  subject,  in  vol.  i.  of  the  "'  Ophthalmic  Hos- 
pital Reports,"  he  says :  "  The  most  characteristic  and 
striking  sign  of  dacryops  is  the  sudden  enlargement  which 
the  tumour  undergoes  when  the  patient  cries."    If  the 
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cyst  attains  a  large  size  it  may  seriously  interfere  with 
the  movements  of  the  eyelid. 

Treatment. — The  most  efficient  method  of  dealing  with 
these  cysts  is  by  the  establishment  of  a  permanent  hstnla 
on  its  inner  or  conjunctival  surface,  by  which  the  tears 
may  constantly  drain  away.  For  the  mode  of  accom- 
plishing this,  see  Treatment  of  Fistula,  of  Lachrymai, 
Gland,  in  the  next  section.  An  attempt  to  dissect  the 
cyst  out  through  an  incision  of  the  skin  is  apt  to  lead  to 
the  formation  of  a  permanent  external  fistula. 

Fistula  of  the  Lachrymal  Gland  —  Bacryo'ps  fis- 
tulosHS — may  be  the  result  of  an  abscess  of  the  lachrymal 
gland  which  has  burst  externally;  or  of  a  cyst  of  the 
gland  or  of  an  incised  woimd.  There  is  a  minute  opening 
in  the  upper  and  outer  surface  of  the  Ud,  through  which 
the  tears  from  time  to  time  trickle. 

Treatment. — The  edges  of  the  fistulous  opening  may  be 
pared  with  a  fine  scalpel,  and  be  then  brought  together 
with  a  single  wire  suture ;  or  the  end  of  a  fine-j^ointed 
cautery,  having  been  made  hot,  may  be  introduced  into 
the  fistulous  orifice ;  or  the  galvano- caustic  apparatus 
may  be  used  in  a  similar  manner.  The  plan  of  treat- 
ment, however,  which  was  adopted  by  Mr.  Bowman,  in  a 
case  recorded  by  Mr.  Hulke,*  was  so  successful  that  I 
will  quote  it  in  detail.  "  A  single  thread  of  silk  was  armed 
vsdth  a  needle  at  each  end,  and  one  of  the  needles  was 
introduced  into  the  fistulous  orifice  in  the  skin  on  the 
outer  surface  of  the  eyelid,  and  carried  for  a  short  dis- 
tance upwards  ;  it  was  then  made  to  pierce  the  fibro-car- 
tilage  of  the  lid  and  the  conjunctiva,  and  the  thread  was 
drawn  out  at  the  inner  surface  of  the  lid.  A  similar 
manoeuvre  was  repeated  with  the  other  needle,  and  the 
thread  was  drawn  out  at  the  inner  surface  of  the  lid  at 
the  distance  of  a  quarter  of  an  inch  from  the  fir.st,  and 
a  little  nearer  the  attached  border  of  the  lid.  In  this 
way  the  cyst  was  pierced  at  two  points  by  the  thread 
which  encircled  in  a  loop  the  small  intervening  portion  of 
tissue.  The  two  ends  of  the  thread  were  then  brought 
out  at  the  outer  commissure,  and  secured  upon  the  temple 
with  a  jjiece  of  sticking-plaster.  The  presence  of  the 
thread  occasioned  very  slight  annoyance;  the  conjunc- 


*  Koyal  London  Ophthalmic  Hospital  Reports,  vol.  i.  p.  288. 
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tiva  lining  the  Tipper  eyelid  became  a  little  swollen  and 
injected,  and  tears  continued  to  flow  from  the  orifice  in 
the  skill,  but  less  abundantly.  Ten  days  afterwards,  the 
thread  was  replaced  by  a  thicker  one,  which  produced 
more  irritation,  and  the  conjunctiva  immediately  around 
it  became  slightly  granular.  An  attempt  was  now  made 
to  close  the  aperture  in  the  skin.  It  was  drawn  out  with 
a  forceps  and  cut  off  with  scissors,  together  with  the  little 
piece  of  skin  immediately  around  it.  The  edges  of  the 
wound  were  brought  together  with  two  serres  fines,  which 
were  replaced  on  the  evening  of  the  same  day  by  slips  of 
plaster.  When  she  was  next  seen,  after  an  interval  of 
four  days,  the  wound  had  quite  healed,  and  the  fistula  in 
the  cutaneous  surface  of  the  lid  had  perfectly  closed." 
In  another  week  the  thread  was  withdrawn,  and  the 
small  bridge  of  tissue  which  had  been  encircled  by  the 
loop,  cut  out.  "  This  opening  in  the  conjunctiva  con- 
tinued patent,  and  there  was  no  further  collection  of 
mucus  nor  tears  in  the  cyst." 

SiiffPLE  Hypertkophy  or  Chkonic  Enlakgement  of 
THE  Lachrymal  Gland  is  occasionally  met  with.  The 
enlarged  gland  forms  an  unsightly  prominence  in  the 
apper  and  outer  part  of  the  orbit. 

Treatment. — The  unguent,  ammonii  iodid.  gr.  30  ad 
adipis  gr.  240,  may  be  rubbed  into  the  swelling  night 
and  morning,  and  small  doses  of  the  potass,  iodid.,  or  of 
the  syrup,  ferri  iodid.,  may  be  given  twice  a  day.  Should 
this  treatment  have  no  efi'ect,  the  unsightly  prominence 
may  be  excised;  or  the  whole  ghmd  maybe  removed. 
In  a  case  lately  under  the  care  of  my  colleague,  Mr. 
Streatfeild,  he  removed  the  j^rotruding  portion  and  left 
the  remainder  of  the  gland.  The  patient  made  a  satis- 
factory recovery,  and  has  since  continued  well. 

Sarcoma  of  the  Lachrymal  Gland. — The  only  case 
which  I  have  met  with  of  this  disease  was  in  a  poor 
woman,  aet.  forty-two,  who  was  under  my  care  in  the 
Ophthalmic  Hospital.  The  disease,  she  believed,  com- 
menced about  two  months  before  she  applied  to  the 
Hospital,  on  December  31st,  1872.  There  was  then  distinct 
proptosis ;  the  eye  was  bulged  forwards  and  at  the  same 
time  pressed  downwards  and  inwards.  A  firm  tumour 
could  be  distinctly  felt  with  the  finger  at  the  outer  edge 
of  the   orbit  corresponding  to  the   situation  of  the 
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lachrymal  gland.  The  patient  was  kept  a  few  weeks  under 
observation,  but  as  the  proptosis  increased  she  was  in 
February  admitted  into  the  hospital.  I  then  removed 
the  lachiymal  gland,  with  the  new  growth,  by  a  single 
incision  just  below  the  upper  and  outer  third  of  the  orbital 
ridge.  See  Opekation  for  kemoving  Lachkymal  Gland 
(p.  280).  The  patient  soon  recovered  from  the  operation 
and  was  able  to  leave  the  hospital.  She  was  relieved  of 
all  the  previous  suffering ;  but  as  the  result  of  the  opera- 
tion she  had  complete  ptosis,  and  palsy  of  the  sixth  nei've, 
so  that  she  could  not  evert  the  eye.  These  evils  were  un- 
doubtedly caused  by  some  laceration  of  the  levator  pal- 
peVjrje  and  sixth  nerve  in  the  removal  of  the  tumour, 
which  pressed  upon  those  structures.  The  following  is  a 
report  of  the  examination  of  the  tumour  by  Mr.  Nettle- 
ship,  the  Curator  of  the  Museum :  "  The  portion  removed 
was  a  flatfish  tumour  somewhat  irregularly  divided  into 
about  three  or  four  parts  or  lobes,  one  of  which  was  very  firm, 
feeling  almost  like  a  nodule  of  scirrhus,  while  the  others 
had  a  somewhat  firmer  consistence  than  normal  lachrymal 
gland  tissue.  The  entire  tumour  was  about  the  same 
shape  as  the  lachrymal  gland,  and  consisted  of  the  whole 
of  that  organ.  It  was  however  considerably  larger  in 
area,  though  not  much  thicker  than  the  normal  gland. 
A  microscopical  examination  was  made  after  moderate 
hardening  in  alcohol,  and  the  growth  proved  to  be  a  small- 
celled  sarcoma  of  the  lachrymal  ^land.  The  proper  gland- 
tissue  was  sparingly  scattered  through  the  tumour,  and 
much  of  it  had  jJfobably  become  atrophied  by  pressure. 
The  morbid  growth  appeared  to  start  from  the  inter- 
foUicular  connective  tissue  of  the  gland,  where  the  normal 
nuclei  became  more  numerous.  A  stage  later  showed 
these  developed  into  spindle-shaped  cells;  after  this  it 
seems  that  most  of  the  new  elements  remained  stationary 
at  the  round-cell  stage,  so  that  in  fact  the  bulk  of  the 
tumour  was  composed  of  small  round  or  roundly  oval  cells 
squeezed  tightly  together,  and  intersected  with  more  or 
less  strands  of  elongated  cells  and  threads  of  normal  fibrous 
tissue." 
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CHAPTER  X. 

DISEASES  OF  THE  EYELIDS. 

Tinea  Taesi  is  a  disease  of  tlie  follicles  of  the  eyelashes. 
It  is  chronic  in  its  jarogress,  difficult  to  completely  sub- 
due, and  very  recurrent.  In  the  early  stage  the  margins 
of  the  lid  are  red  and  irritable ;  there  is  at  first  an  ex- 
cessive secretion  from  the  follicles  of  the  cilia,  which 
accumulates  during  the  night,  and  causes  the  lids  to  be 
gummed  together  in  the  morning.  As  the  disease  ad- 
vances, the  discharge  becomes  purulent  and  cakes  into 
scabs,  which  adhere  to  the  margins  of  the  lids,  and  to  the 
lashes.  Small  ptistules  then  form  at  the  roots  of  the 
lashes,  and  these  burst  and  leave  superficial  ulcerations, 
which  are  generally  covered  with  yellow  crusts.  The  eye- 
lashes gradually  fall  out,  and  the  edges  of  the  lid  lose 
their  sharp  outline,  and  become  rounded,  thickened,  and 
everted.  With  the  eversion  of  the  tarsal  borders,  tbe 
punctum  lachrymale  is  drawn  away  from  the  globe,  and 
there  is  a  slight  but  constant  overfiow  of  tears,  which  ex- 
coriates the  lids  and  keejis  up  the  redness  and  irritation. 
To  this,  the  extreme  stage  of  tinea  tarsi,  the  term  Uppi- 
tudo  has  been  applied. 

Tinea  tarsi  is  very  common  amongst  all  classes,  but 
especially  amongst  the  poor.  It  is  frequently  associated 
with  debility  and  constitutional  derangement,  and  is  one 
of  the  sequences  of  scarlatina,  measles,  and  whooping 
cough.  Patients  who  have  once  suflfered  from  it  are 
very  apt  to  have  recurrences  when  from  any  cause  their 
health  fails. 

Treatment. — One  of  the  most  important  elements  in 
the  treatment  of  tinea  tarsi  is  strict  cleanliness.  The 
lids  should  be  bathed  with  warm  or  tepid  water  night  and 
morning,  and  all  scabs  of  dried  secretion  be  removed  be- 
fore the  application  of  any  of  the  remedial  agents.  On 
going  to  bed  a  little  of  the  unguent,  hydrarg.  nitratis 
dilut.  (F.114  ),  or  of  the  unguent,  hydrarg.  oxidi  rubri 
dilut.  (F.  115)  should  be  smeared  on  the  tarsal  edges ; 
and  in  the  morning  after  the  lids  have  been  thoroughly 
cleansed  from  all  the  discharge  which  has  accumulated  on 
them  during  the  night,  they  should  be  bathed  with  a  mild 
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astringent  lotion  (F.  40,  42).  The  lotion  may  be  also 
used  several  times  during  the  day.  In  children,  when  the 
eyelashes  are  very  long,  it  is  often  of  service  to  cut  them 
off  close  to  the  lids  with  a  pair  of  scissors,  as  the  lids  are 
more  easily  kei)t  clean  when  there  are  no  lashes  uj^on 
which  the  discharge  can  cake.  This  plan  of  treatment  is 
usually  sufficient  to  cure  a  slight  case  of  tinea;  but  where 
there  are  sujDerficial  ulcerations  or  jaustules  at  the  roots 
of  the  cilia,  other  means  must  be  adopted.  Each  morning 
after  the  lids  have  been  freed  from  all  discharge,  a  solu- 
tion of  nitrate  of  silver,  gr.  6  to  gr.  10  ad  aquse  3  1,  should 
be  applied  with  a  camel's-hair  brush  to  the  pustules  or 
ulcerated  spaces  between  the  lashes;  or  they  may  be 
touched  twice  or  three  times  a  week  with  a  stronger  solu- 
tion of  nitrate  of  silver,  or  with  the  diluted  nitrate  of 
silver  points  (F.  5).  In  the  worst  cases,  where  the  edges 
of  the  Uds  are  rounded,  thickened,  and  excoriated,  with 
the  puncta  drawn  away  from  the  globe,  the  canaliculi 
should  be  laid  open  in  the  manner  directed  at  page  287 
so  as  to  form  conduits  along  which  the  tears  may  flow 
into  the  sac ;  and  a  weak  solution  of  nitrate  of  silver 
should  be  painted  daUy  on  the  red  excoriated  margins. 
Where  there  is  great  irritability  and  excoriation  of  the 
tarsal  edges,  I  have  found  much  benefit  from  the  use  of 
the  lotio  boracis  (F.  50).  Whilst  ordering  local  applica- 
tions to  the  lids,  attention  must  also  be  paid  to  the  state 
of  the  patient's  health.  Tonics  of  iron  and  quinine 
usually  do  good ;  but  in  very  chronic  cases,  accompanied 
with  a  thickened  and  eczematous  state  of  the  lids,  small 
doses  of  the  liquor  arsenicalis  given  twice  or  three  times 
a  day  will  be  often  of  service.  It  is,  however,  a  medicine 
which  should  be  seldom  prescribed  for  young  children. 

Hordeolum — stye — is  a  small  boil  on  or  near  the  margin 
of  the  lid.  It  is  closely  connected  with  one  or  more  of 
the  cilia,  and  in  some  cases  it  seems  as  if  the  stye  was 
simply  a  suppurating  hair  follicle.  Generally  only  one 
stye  appears  at  a  time  on  the  Hd,  but  others  are  very  apt 
to  follow.  A  succession  of  them  is  indicative  of  an  ener- 
vated state  of  health. 

Treatment. — In  the  very  early  stage,  when  the  patient 
feels  that  a  stye  is  coming,  and  before  suppuration  has 
commenced,  I  have  thought  that  I  have  on  several  occa 
sions  succeeded  in  arresting  its  progress  by  drawing  once 
across  the  tender  spot  on  the  tarsal  edge  a  point  of 
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the  mitigated  nitrate  of  silver  (F.  5),  or  a  camel's-hair 
pencil  charged  with  nitrate  of  silver,  as  directed  at  page 
43.  It  is  a  remedy  worth  trying,  as  if  it  fails,  the  patient 
has  in  no  way  suffered.  During  the  advance  of  the  stye, 
warm  applications  are  best;  fomentations  with  hot  water, 
or  the  decoction  of  poppy-heads,  and  a  warm  poultice  at 
night  covered  with  a  piece  of  oil-silk.  It  is  seldom 
necessary  to  puncture  a  stye  ;  the  pus  will  select  its  own 
site  at  which  to  point  and  make  an  exit  for  itself.  The 
bowels  should  be  cleared  of  all  irritating  matter  by  a  pur- 
gative, and  some  tonic  prescribed ;  usually  the  mineral 
acids  with  bark  (F.  66),  or  quinine  with  the  perchloride 
of  iron  (F.  71),  agree  very  well.  In  children,  the  pulv. 
cinchonse  cum  soda  (F.  132),  or  mist.  cinchouEe  (F.  122, 
123),  or  some  preparation  of  iron  (F.  128,  129)  may  be 
ordered.  When  all  suppuration  has  ceased,  the  lids  may 
be  bathed  with  a  slightly  stimulating  lotion  (F.  42),  and 
at  bedtime  a  little  of  the  unguent,  hydrarg.  nitratis  dilut. 
(F.  114)  may  be  smeared  on  the  tarsal  edges. 

Eczema  of  the  Eyelids  frequently  accompanies  stru- 
mous corneitis  and  phlyctenular  ophthalmia  in  children. 
It  is  often  associated  with  eczema  behind  the  ear  and 
sores  about  the  nostrils. 

Treatment. — If  the  child  is  seen  at  the  commencement 
of  the  disease,  when  the  eczematous  symptoms  are  acute, 
the  bowels  should  be  well  acted  on  with  a  powder  (F. 
138,  142) ;  and  a  mixture  should  be  given  repeatedly 
during  the  day,  with  small  doses  of  tartarated  antimony 
(F.  120).  The  diet  should  be  strictly  regulated.  The 
best  local  application  will  probably  be  the  lotio  boracis 
(F.  50) ;  but  if  this  should  fail,  a  lotion  -with  zinci  oxyd. 
(F.  45)  may  be  tried.  Ointments  generally  irritate,  and 
in  most  cases  should  be  avoided.  After  three  or  four  days 
the  antimonial  mixture  should  be  omitted,  and  a  prepara- 
tion of  bark  or  iron  be  ordered  (F.  122,  128.) 

Trichiasis  is  an  irregular  displacement  of  the  eye- 
lashes, some  of  which  are  inverted  and  often  stunted  in 
their  growth.^  By  their  friction  against  the  globe  they 
cause  severe  irritation ;  and  when  the  inverted  cilia  brush 
against  the  cornea,  they  render  it  nebulous  and  vascular. 
Trichiasis  may  be  partial,  that  is,  limited  to  a  few  lashes, 
or  it  may  affect  the  whole  row.  For  the  causes  and 
treatment  of  trichiasis,  see  the  next  section. 
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DiSTiCHiASis  is  when  from  some  cause  the  bulbs  of  the 
cilia  have  beeu  so  shifted  that  thei*e  is  a  distinct  double 
row  of  lashes.  The  inner  row  is  usually  turned  inwards, 
and  sometimes  so  completely,  that  the  lashes  cannot  be 
seen  without  sKghtly  everting  the  lid  with  the  linger. 
Distichiasis  may  be  partial,  or  it  may  involve  the  whole 
of  the  cilia. 

The  causes  of  both  trichiasis  and  distichiasis  are  puru- 
lent and  granular  ophthalmia.  The  contraction  of  the 
palpebral  conjunctiva,  which  takes  place  during  the  heal- 
ing of  the  granulations,  pulls  upon  the  margins  of  the 
lid,  and  causes  a  displacement  of  the  bulbs  of  the  cilia, 
and  an  incurvation  of  the  tarsal  cartilage. 

Treatment. — The  best  operation  for  severe  cases  of  tri- 
chiasis or  distichiasis  is  excision  of  the  whole  Yig.  68. 
row  of  the  cilia.  The  patient  is  thus  rapidly 
and  permanently  relieved  from  a  long  felt 
trouble,  and  the  disfigurement  is  veiy  slight. 
It  is  not  to  be  compared  with  the  tinsightli- 
ness  produced  by  a  loss  of  the  oculo- 
palpebral  fold  of  skin,  which  is  the  usual 
result  of  those  operations  which  endeavour 
to  rectify  the  displaced  lashes  by  shorten- 
ing the  integument  of  the  upper  lid.  It 
is  seldom  necessary  to  excise  the  cilia  of 
the  loiver  lid,  as  the  removal  of  a  fold  of 
skin  with  the  corresponding  portion  of  the 
orbicularis  will  usually  suffice.  (See  page 
300.)  In  slight  cases,  where  only  a  few  of  the 
cilia  are  afl'ected,  the  distorted  or  displaced 
lashes  may  be  pulled  out  with  a  pair  of  cili;i 
forceps  (fig.  68),  or  they  may  be  excised.  Il 
the  inverted  lashes  involve  as  much  as  half 
the  tarsal  margin,  it  is  better  to  excise  the 
entire  row,  as  it  is  less  noticeable  than 
when  half  the  length  of  the  cilia  have  been 
removed. 

Operation  for  the  Eemoval  op  the 
Eyelashes. — This  consists  in  first  splitting 
the  border  of  the  tarsal  cartilage,  and  then 
excising  the  thin  wedge  of  it  in  which  the 
bulbs  of  the  lashes  are  embedded. 

The  lid  being  drawn  tense  by  one  hand 
of  the  operator,  vrith  the  other  he  makes  a 
long  incision  with  a  cataract  knife  along 
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the  inner  or  ocular  edge  of  the  lashes,  and  of  a  suffi- 
cient dei)th  for  the  point  of  the  knife  to  jmss  beyond  their 
roots.  A  second  incision  is  now  to  be  made  on  the 
outer  surface  of  the  lid  just  behind,  but  parallel  to  the 
row  of  lashes,  so  as  to  cut  through  the  integument  and 
the  margin  of  the  cartilage  just  above  the  bulbs  of  the 
cilia  :  the  depths  of  the  two  'incisions  will  thus  meet,  and 
the  whole  row  of  lashes  will  be  excised.  The  cut  surface 
of  the  cartilage  should  now  be  carefully  scanned  over,  so 
that  if  any  of  the  bulbs  of  the  lashes  have  escaped  ex- 
cision they  may  be  removed ;  should  any  be  left,  new 
lashes  will  sprout  again  from  them,  and  the  object  of  the 
operation  will  not  be  completely  fulfilled,  as  even  a  single 
eyelash  brushing  against  the  cornea  will  cause  conside- 
rable irritation.  The  bulbs  of  the  lashes  may  be  recog- 
nised by  their  appearing  as  fine  black  dots. 

Lastly,  the  skin  should  be  gently  pressed  over  the  cut 
edge  of  the  carti- 
lage, and  a  compress  Fig.  69. 
of  wet  lint  be  applied 
to  the  eye  with  a 
bandage.  No  sutures 
should  be  used. 

By  this  operation 
the  lid  is  not  short- 
ened, for  the  edge  of 
the  cartilage  is  simply 
split,  and  the  thin 
wedge  of  it  removed 
in  which  the  lashes 
are  imjilanted. 


To  facilitate  the  per- 
formance of  this  opera- 
tion, either  Snellen's  eye- 
lid forceps  (fig.  69),  or 
the  horn  spatula  (fig.  70), 
may  when  practicable  be 
used.  If  Snellen's  forceps 
are  selected,  the  lower 
blade  should  be  gently 
insinuated  beneath  the 
upper  eyehd  as  far  as  it 
will  pass,  and  then  with  a  few  turns  of  the  screw,  a  me- 
tallic clamp  is  made  to  compress  firmly  the  circum- 
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ference  of  the  lid  with  the  exception  of  its  tarsal  border, 


Fig.  70. 


which  is  left  free  for  the  operator. 

Various  means  have  been  tried 
for  the  destruction  of  the  hair  fol- 
Holes  by  caustics,  but  the  treatment 
IS  only  applicable  to  those  cases 
where  the  displacement  of  the 
lashes  is  limited,  and  even  then  it 
is  not  very  satisfactory. 

Dr.   Herzenstein*    has  recom- 
mended the  use  of  a  seton  for  the 
destruction  of  the  bulbs  of  the  ciha, 
and  in  cases  of  partial  trichiasis  it 
seems  applicable.    One  end  of  the 
thread   is    first  introduced  by  a 
fine  needle  through  the  edge  of  the 
tarsal  cartilage,  and  passing  it  up- 
wards subcutaneously  it  is  brought 
out  at  a  point  beyond  the  roots  of 
the   cilia,    and   again  introduced 
through   the   sam^  opening  it  is 
carried  onwards  beneath  the '  skin 
around  the  bulbs  of  the  lashes  to  be 
destroyed,  until  finally  it  emerges 
on  the  edge  of  the  lid  in  a  line  with 
the  spot  at  which  it  first  entered. 
The  two  ends  of  the  thread  are  now 
tied  together,  and  they  are  allowed 
to  remain  until  they  cut  their  way 
oat,  by  which  time  the  hair  bulbs 
are  destroyed  by  suppuration. 

Entropion,  or  an  Inversion  op 
THE  Edge  op  the  Eyelids. — There 
are  two  forms  of  this  disease. 

a.  The  spasmodic  entropion. 

p.  The  chronic  entropion,  which 
is  dependent  on  structural  changes  SBIIIHi'M 
of  the  conjunctiva  of  the  lid. 

a.  The  spasmodic    entropion  is  BlmlJfi.yM 
due  to  a  spasmodic  contraction  of 
the  orbicularis.    It  may  occur  after 


*  Archiv,  fur  Ophthalmologie,  bd.  xii.  p.  76, 1866. 
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an  injury;  or  during  any  affection  of  the  eye,  which  is 
accompanied  by  much  ^photophobia  and  lachrymation, 
and  particularly  if  the  eye  has  been  for  some  time  closely 
bandaged  up. 

From  the  constant  overflow  of  tears  the  tarsal  border 
becomes  red  and  excoriated ;  and  from  the  repeated  spas- 
modic contractions  of  the  orbicularis  muscle,  the  edge  of 
the  lid  becomes  curled  inwards — sometimes  to  such  an 
extent  that  the  eyelashes  cannot  be  seen  without  first 
everting  the  tarsal  margin  by  drawing  it  down  with  the 
finger.  Spasmodic  entropion  is  frequently  seen  after  the 
operation  for  cataract,  and  especially  in  old  people,  with 
the  skin  of  the  lids  loose  and  wrinkled.  This  inversion 
of  the  lashes  is  usually  confined  to  the  lower  lid. 

For  the  treatment  of  this  form  of  entropion,  it  is  suffi- 
cient to  remove  a  narrow  strip  of  the  skin,  and  of  the 
orbicularis  muscle,  close  up  to  and  nearly  the  length  of 
the  margin  of  the  lid.  This  is  to  be  done  by  first  pinching 
up  a  fold  of  the  skin  in  a  line  with  the  lid  by  a  pair  of 
forceps,  and  cutting  it  off  with  a  pair  of  scissors.  A  cor- 
responding piece  of  the  orbicularis  is  then  to  be  seized 
with  the  forceps  and  excised  in  a  similar  manner.  No 
sutures  will  be  required ;  but  when  all  the  bleeding  has 
ceased,  the  edges  of  the  wound  should  be  gently  pressed 
together,  and  a  light  pad  of  wet  lint  with  a  bandage 
fastened  over  them.  Complete  union  will  be  effected  in 
two  or  three  days. 

/3.  Chronic  entropion  is  caused  by  purulent  and  graniilar 
ophthalmia ;  by  injuries  of  the  conjunctiva  of  the  lids 
from  hot  metal,  lime,  mortar,  or  any  other  escharotic 
which  may  have  caused  a  destruction  of  a  poi'tion  of  that 
membrane.  As  cicatrization  pi-ocecds,  the  contraction  of 
the  conjunctiva  causes  the  margin  of  the  lid  with  its 
lashes  to  become  inverted  and  drawn  towards  the  globe. 
This  folding  in  of  the  lashes  is  a  source  not  only  of  great 
discomfort  to  the  patient,  but  of  danger  to  the  eye.  The 
continued  brushing  of  the  lashes  against  the  cornea  in 
every  movement  of  the  eye  is  apt  to  induce  a  troublesome 
form  of  corneitis  with  ulceration,  and  will  invariably 
after  a  time  render  the  cornea  nebulous  and  vascular. 

Treatment. — When  the  entropion  is  severe,  and  depen- 
dent on  a  thickened  and  contracted  palpebral  conjunctiva, 
produced  by  granular  ophthalmia ;  or  on  cicatrization 
following  an  injury  to  that  membrane  from  some  escha- 
rotic, the  only  operation  which  will  afford  permanent 
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relief  is  fhe  removal  of  the  entire  row  of  lashes.  (See 
page  297.)  Associated  with  the  inversion,  there  is  fre- 
quently a  considerable  contraction  of  the  palpebral  aper- 
ture. When  this  exists  the  external  canthus  should  be 
first  divided  with  a  pair  of  scissors,  and  then  a  fine  suture 
inserted  between  the  divided  conjunctiva  and  the  ojjposite 
point  of  skin,  in  order  to  prevent  the  reunion  of  the 
edges  of  the  incision.  There  are,  however,  many  cases  of 
entropion  due  partly  to  spasm  of  the  orbicularis,  and 
partly  to  a  contraction  of  the  palpebral  conjunctiva.  For 
this  class,  one  or  other  of  the  numerous  operations  for 
everting  the  enfolded  tarsal  cartilage  and  rectifying  the 
displaced  lashes  may  be  performed. 

Mr.  Streatfeild  recommends  the  following  operation  of 
"  grooving  the  fibro-cartilage,"  a  full  account  of  which  is 
given  in  vol.  i.  of  the  "  Ophthalmic  Hospital  Eeports," 
p.  125.  "  The  lid  is  held  with  Desmarres'  forceps,  the 
fiat  blade  passed  under  the  lid,  and  the  ring  fixed  upon 
the  skin,  so  as  to  make  iO  tense  and  expose  the  edge  of 
the  lid.  An  incision,  with  a  scalpel,  is  made  of  the 
desired  length,  just  through  the  skin,  along  the  palpebral 
margin,  at  a  distance  of  a  line  or  less,  so  as  to  expose 
but  not  to  divide  the  roots  of  the  lashes  ;  and  then  just 
beyond  them  the  incision  is  continued  down  to  the  car- 
tilage (the  extremities  of  this  wound  are  inclined  towards 
the  edge  of  the  lid) :  a  second  incision,  farther  from  the 
palpebral  margin,  is  made  at  once  down  to  the  cartilage, 
in  a  similar  direction  to  the  first,  and  at  a  distance  of  a 
line  or  more,  and  joining  it  at  both  extremities  ;  these  two 
incisions  are  then  continued  deeply  into  the  cartilage  in 
an  oblique  direction  towards  each  other.  AVith  a  pair  of 
forceps  the  strip  to  be  excised  is  seized  and  detached  with 
the  scalpel." 

Another  excellent  operation  is  one  practised  by  Arlt. 
He  first  splits  the  tarsal  cartilage  and  severs  the  entire 
row  of  cilia  from  the  subjacent  parts  as  in  the  operation 
for  excision  of  the  lashes,  page  297,  but  with  this  diff"e- 
rence,  that  he  leaves  them  still  attached  at  each  extremity 
to  the  lid.  He  then  removes  a  fold  of  skin  the  length  of 
the  lid  and  adjoining  the  incision  already  made,  and  into 
the  raw  surface  thus  exposed  he  plants  the  row  of  cilia, 
leaving  the  skin  connexion  at  either  end  to  maintain  their 
vitality  until  union  is  efiected.  A  few  fine  sutures  are 
inserted  to  keep  the  parts  in  situ. 

Graefe,  Pagenstecher,  and  Snellen  have  suggested  dif- 
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ferent  operations  for  the  relief  of  entropion.  A  detailed 
account  of  each  will  be  found  in  some  of  the  copious 
treatises  on  the  Eye  which  have  been  lately  jDublished. 

EcTEOPioN,  or  EvERSiON  OF  THE  Eyelids,  may  be 
induced  by  either  injury  or  disease.  The  worst  and  most 
intractable  cases  are  those  which  are  the  result  of  injury 
either  to  the  eyelid,  or  to  the  tissues  in  its  immediate 
vicinity.  When  the  ectropion  is  caused  by  disease,  the 
lower  lid  is  the  one  most  frequently  everted  ;  but  when  it 
is  the  result  of  accident,  the  upper  lid  suffers  equally  with 
its  fellow.  The  deformity  which  ectropion  produces  is 
often  very  gi'eat,  and  the  cause  of  much  annoyance,  if  not 
of  actual  suffering.  In  all  except  very  slight  cases,  the 
eye  having  lost  a  part  of  its  natural  protection,  is  liable, 
from  undue  exposure,  to  attacks  of  recurrent  inflamma- 
tion of  its  conjunctival  surface.  It  also  becomes  what  is 
commonly  called  a  watery  eye ;  owing  to  the  eversion  of 
the  eyelid  the  punctum  is  dr^n  away  from  the  globe, 
and  some  of  the  tears  ai-e  constantly  flowing  over  the  lid 
on  to  the  cheek.  Lastly,  after  the  lid  has  been  long 
everted,  the  conjunctiva  is  very  apt  to  become  changed 
in  appearance  and  character.  In  some  instances  it  grows 
almost  cuticular ;  whilst  in  others  it  becomes  so  hypertro- 
phied  and  granular  as  to  acquire  somewhat  the  look  of  a 
fungoid  excrescence. 

Ectropion  may  be  produced — 

a.  By  the  cicatrization  following  the  destruction  of  a 
part  or  the  whole  of  the  skin  of  the  eyelid. 

/3.  By  the  cicatrization  of  a  wound  in  the  neighbour- 
hood of  the  eyelids. 

7.  By  abscesses  in  the  cellular  tissue  at  any  point  near 
the  margin  of  the  orbit,  and  especially  if  associated  with 
diseased  bone. 

8.  By  the  cicatrization  following  lupus.  Both  the 
lupus  exedens  and  non-exedens  will  cause  very  severe 
ectropion. 

_  In  the  cicatrization  which  follows  an  absolute  destruc- 
tion of  a  portion  of  the  integument,  the  loss  is  not  re- 
placed by  a  regrowth,  but  the  breach  is  chiefly  repaired 
by  a  drawing  together  of  the  surrounding  parts,  borrow- 
ing as  it  were  from  the  abundance  of  skin  in  the  neigh- 
bourhood to  close  the  gap  which  has  been  occasioned°by 
the  injury.  The  wound  is  thus  greatly  reduced  in  size, 
and  that  which  yet  remains  open  is  repaired  by  the  de- 
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velopment  of  a  cicatricial  tissue,  which  closely  resembles 
the  true  skin,  but  differs  from  it  in  its  want  of  elasticity, 
softness,  and  vitality. 

If  the  wound  be  in  the  vicinity  of  the  orbit,  the  con- 
traction which  accompanies  the  healing  process  draws 
upon  the  tarsal  edge  of  the  lid,  and  gradually  everts  it. 
This  contraction  of  the  neighbouring  skin  towards  the 
seat  of  the  injury  is  not  confined  to  the  actual  period  of 
cicatrization,  but  continues  for  many  months  afterwards, 
increasing  the  extent  of  the  ectropion,  whilst  it  diminishes 
the  size  of  the  cicatrix. 

When  the  ectropion  is  caused  by  an  abscess  near  the 
margin  of  the  orbit,  very  little  if  any  of  the  skin  may 
have  been  involved  in  the  suppuration.  The  ectropion 
is  then  dependent  on  a  portion  of  the  cellular  tissue 
having  been  destroyed  by  sloughing,  and  the  skin  be- 
coming drawn  and  adherent  to  the  parts  beneath,  in- 
stead of  gliding  smoothly  over  them.  With  the  contrac- 
tion of  the  skin  towards  the  cicatrix  of  the  subjacent 
cellular  tissue,  a  pull  is  exerted  upon  the  eyelid,  which 
will  first  draw  down  its  tarsal  edge,  and  then  gradually 
evert  it. 

Two  forms  of  ectropion  may  be  recognised,  either  of 
which  may  be  produced  by  the  same  cause,  the  difference 
being  only  in  degree. 

1.  Where  there  is  a.  partial  eversion  of  the  eyelid,  with 
a  thickened  and  fungoid  condition  of  the  conjunctiva. 

2.  Where  the  eyelid  is  etitirelii  everted,  its  conjunctival 
surface  being  completely  exposed. 

The  first  form  is  most  frequently  caused  by  the  cicatri- 
zation of  a  wound  in  the  neighbourhood  of  the  eyelids ; 
whilst  the  second  is  generally  the  result  of  an  absolute 
destruction  of  a  portion  or  the  whole  of  the  skin  of  the 
lid  itself. 

Treatment  of  Ectropion.--l  will  first  describe  the 
changes  which  an  ectropion  produces  in  the  relative  posi- 
tion of  the  different  parts  of  the  eyelid,  and  then  consider 
the  mode  of  treatment  applicable  to  each.  1.  The  eyelid 
is  more  or  less  everted.  2.  As  a  consequence  of  the  ever- 
sion, the  punctum  lachrymale  is  displaced :  it  is  drawn 
away  from  the  globe,  so  that  it  cannot  act  as  a  conduit 
for  the  tears.  3.  The  tarsal  edge  of  the  lid  is  more  or  less 
elono-ated,  according  to  the  extent  of  the  eversion.  _  4.  In 
many  cases  the  exposed  conjunctiva  is  hypertrophied  and 
thickened. 
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In  a  mild  case  of  ectropion  these  defects  will  be  only 
slightly  marked,  and  possibly  one  or  other  of  them  may 
be  absent ;  but  when  there  is  a  great  eversion  of  the  lid, 
they  will  probably  be  all  present  and  distinctly  seen.  Iji 
treating  of  each  of  these  defects,  I  will  take  them  in  the 
order  in  which  it  would  be  wise  to  proceed  in  an  operation 
for  their  relief. 

1.  If  ihe  punctum  laclirymale  be  displaced,  and  drawn 
away  from  the  globe,  the  canaliculus  should  be  sht  up  so 
as  to  convert  it  into  a  canal  along  which  the  tears  may 
flow  into  the  sac.  This  is  readily  accomplished  by  one  of 
the  methods  recommended  at  page  287. 

2.  If  the  exposed  conjunctiva  is  much  thicJcened  and 
liyi)ertrofhicd,  the  prominent  excrescent-looking  portion 
should  be  excised.  This  is  most  easily  done  by  seizing 
hold  of  the  piece  of  conjunctiva  which  is  to  be  removed, 
with  a  pair  of  fine-  toothed  forceps,  and  cutting  it  olf  with 
a  pair  of  small  scissors  curved  on  the  flat.  The  contrac- 
tion which  accompanies  the  cicatrization  of  the  conjunc- 
tiva draws  the  edge  of  the  eyelid  inwai'ds,  and  helps  very 
materially  to  restore  it  to  its  natural  position. 

3.  If  the  tarsal  edge  of  the  lid  is  elongated,  it  must  be 
shortened  before  the  lid  can  be  restored  to  its  proper  posi- 
tion. This  lengthening  of  the  tarsal  margin  is  due  to  the 
constant  pull  which  has  been  exerted  upon  it  during  the 
contraction  and  cicatrization  of  the  wound  which  has 
caused  the  ectropion.  To  remedy  this  defect,  a  V-shaped 
piece  of  the  edge  of  the  lid  (as  in  fig.  71)  may  be  excised 
with  a  fine  scalpel.  The  lips  of  the  wound  are  then  to  be 
brought  together  with  fine  pins  and  twisted  sutures, 
taking  care  that  one  of  the  needles  is  inserted  close  to 
the  tarsal  edge,  as  in  fig.  72,  so  that  an  accurate  appo- 
sition of  the  corresponding  surfaces  is  secured.  A  por- 
tion of  the  tarsal  margin  may  thus  be  removed  from  any 
part  of  its  length ;  but  in  most  cases  it  is  advisable  to 
make  the  excision  from  the  extreme  end  close  to  the  outer 
canthus.  The  edges  of  the  wound  are  brought  raoi-e 
easily  and  accurately  together  than  when  the  part  excised 
is  near  the  centre  of  the  lid,  and  the  scar  which  is  left  is 
much  less  noticeable. 

4.  To  relieve  the  eversion  of  the  eyelid  many  operations 
have  been  suggested  and  practised.  The  following  is  a 
brief  account  of  some  of  the  operations  for  ectropion,  and 
the  conditions  \ipon  which  they  may  be  performed. 

a.  Where  there  is  complete  or  pa/rtial  eversion  dependent 
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on  a  cicatrix  at  a  short  distance  from  the  lid. — For  conve- 
nience of  description,  I  will  deal  with  a  case  in  which  the 

Fm.  71,  Fig.  72. 


lower  lid  is  the  one  affected  :  the  same  plan  of  treatment, 
modified  according  to  circumstances,  will  be  applicable  to 
ectropion  of  the  upper  lid.  If  the  ectropion  is  partial, 
and  due  to  a  small  cicatrix  which  is  only  adherent  to  a 
very  limited  area  of  the  cellular  tissue  beneath  it,  while 
around  the  scar  the  skin  will  glide  easily  over  the  sub- 
jacent tissues,  it  will  be  sufficient  first  to  free  the  deep 
adhesions  of  the  cicatrix  by  subcutaneous  division.  A 
tenotomy  knife  is  to  be  introduced  beneath  the  integu- 
ment, at  a  short  distance  from  the  scar,  and  by  a  few 
semicircular  sweeps  the  union  between  it  and  the  cellular 
tissue  will  be  parted.  If  this  is  satisfactorily  accom- 
plished, the  skin  will  glide  with  fi-eedom  over  the  pai'ts 
to  which  it  was  before  adherent.  The  tarsal  edge  of 
the  lid  should  now  be  shortened  in  the  manner  already 
described ;  and  if  the  exposed  conjunctiva  is  much 
thickened,  a  portion  of  it  also  should  be  excised.  By 
these  means  the  lid  will  be  restored  to  its  normal  position, 
and  as  the  scar  will  be  lifted  from  its  original  site,  the 
chance  of  its  reuniting  to  the  parts  from  which  it  has 
been  severed  will  be  diminished.  In  the  daily  dressing 
of  the  wounds,  the  lids  should  be  well  supported  with  a 
pad  of  lint,  to  prevent  the  cicatrix  being  again  drawn 
down  to  its  former  position. 


306 


DISEASES  OF  THE  EYELIDS. 


jS.  If  the  ectropion  is  severe,  and  the  cicatrix  which  hag 
caused  it  is  dense  and  firmly  attached  to  the  subjacent 
parts,  a  different  proceeding  must  be  adopted.  One  very 
excellent  mode  of  treatment  is  by  including  in  a  V-shaped 
incision  the  cicatrix,  which  is  to  be  separated  by  a  few 
strokes  of  the  scalpel  from  all  its  adhesions  to  the  under- 
lying parts,  as  is  well  shown  in  fig.  73. 


Fig.  73.  Fig.  74. 


The  triangular- shaped  piece  of  skin  in  which  the  cica- 
trix is  included,  is  then  to  be  pushed  upwards,  whilst 
the  lower  edges  of  the  V  wound  are  united  by  two  pins 
and  twisted  sutures,  in  the  situation  marked  by  the  dotted 
lines  in  the  woodcut,  so  as  to  convert  the  V,  when  the 
parts  are  brought  together,  into  a  Y.  The  everted  lid 
will  thus  be  raised ;  but  in  order  to  keep  it  in  position, 
its  tarsal  edge  should  be  shortened  at  the  outer  canthus, 
removing  at  the  same  time  a  small  piece  of  the  margin  of 
the  upper  lid,  to  which  the  lower  one  shotild  be  ignited  by 
pins  and  twisted  sutures.  If  the  conjunctiva  ia  much 
thickened,  a  portion  of  it  may  be  excised  before  shorten- 
ing the  lid. 

Fig.  74  shows  the  appearance  the  eye  will  present  after 
the  operation  is  completed. 

The  following  operation  was  the  one  recommended  and 
performed  by  Dieffenbach  for  the  relief  of  ectropion  of 
the  lower  lid,  which  had  been  caused  by  a  cicatrix  at  a 
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short  distance  beneafh  it.  He  first  dissected  out  the 
cicatrix  by  inchiding  it  in  a  triangular  incision,  fig.  75, 

Fig.  75.  Fig.  76. 


the  base  of  which  corresponded  vsdth  the  tarsal  margin 
of  the  lid.  Having  removed  this  triangular  flajj  of  skin, 
he  then  extended  the  cut  cc  to  ca,  ca,  to  allow  of  the 
ready  approximation  of  the  sides  b,  b  ;  wliich  having  been 
first  raised  from  the  subjacent  parts  by  a  few  strokes  of 
the  scalpel,  he  brought  together  and  united  by  sutures, 
as  in  fig.  76.  The  two  lateral  incisions  ca,  ca,  he  then 
fastened  by  sutures  to  the  integument  beneath  the  lower 
lid  in  the  line  c  c.  Fig.  76  represents  the  appearance 
after  the  operation  was  completed.* 

In  most  of  the  operations  for  the  relief  of  ectropion 
the  chance  of  success  ■will  be  materially  increased  by 
adopting  the  expedient,  first  suggested  and  practised  by 
Mr.  Bowman,t  of  temporarily  uniting  a  portion  of  the 
corresponding  tarsal  edges  of  the  upper  and  lower  lids. 
This  is  to  be  accomplished  by  paring  the  thinnest  possible 
shaving  from  the  opposed  tarsal  margins,  and  then  fas- 
tening them  together  with  a  single  fine  suture.  Imme- 
diate union  generally  follows,  and  the  lids  are  allowed  to 
remain  closed  for  some  weeks  or  months,  until  indeed 
all  the  contraction  and  cicatrization  consequent  on  the 
operation  for  the  ectropion  has  passed  away.    "When  it 


*  Eeview  of  Zeis'  Handbuch  der  plastischen  Chirurgie,  British 
and  Foreign  Medical  Eeview,  vol.  vii.  p.  406,  from  which  the 
woodcuts  liavc  been  copied. 

t  Eoyal  London  Ophthalmic  Hospital  Eepoits,  vol.  vii.  p.  1. 
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is  desirable  to  part  tlie  lids,  the  bond  of  iinioii  may  be 
divided  on  a  director  with  a  single  stroke  of  a  scalpel. 

7.  In  those  cases  where  much  of  the  integtmient  of  the 
eyelid  has  been  destroyed,  and  complete  aversion  of  it  has 
followed,  it  is  seldom  that  the  lid  can  be  permanently 
restored  to  its  natural  position  without  some  plastic 
operation.  After  the  lid  has  been  dissected  from  the 
adhesions  which  bind  it  down,  and  has  been  replaced 
over  the  eye,  a  large  granulating  surface  will  be  left, 
which,  unless  covered  over  by  new  skin  borrowed  from 
a  neighbouring  part,  will  cause  during  cicatrization  a 
return  of  the  ectropion. 

I  will  not  attempt  to  describe  the  different  operations 
which  have  been  either  suggested  or  performed  for  the 
making  of  a  new  eyelid.  Each  case  presents  peculiarities 
of  its  own,  for  which  no  special  directions  can  be  given. 
The  result  of  the  operation  depends  very  much  on  the 
ingenuity  of  the  surgeon  in  designing  one  fitted  for  the 
case,  and  on  his  dexterity  in  carrying  out  neatly  the 
details  which  his  mind  has  conceived. 

A  few  general  directions  may,  however,  be  useful.  If 
the  ectropion  be  of  the  upper  lid,  it  is  generally  most 
convenient  to  borrow  the  skin  from  the  side  of  the  fore- 
head ;  but  wlien  the  lower  lid  is  the  one  affected,  it  may 
be  most  easily  obtained  from  either  the  side  of  the  cheek 
or  the  inner  side  of  the  nose. 

1.  Before  attempting  a  plastic  operation  for  the  forma- 
tion of  a  new  eyelid,  sufficient  time  should  be  allowed  to 
elapse  after  the  injury  for  the  skin  in  the  neighbourhood 
of  the  eye  to  have  recovered  as  far  as  possible  its  healthy 
elasticity  and  softness.  All  thickening  and  induration  of 
the  subjacent  cellular  tissue  should  have  passed  away, 
and  the  skin  should  glide  readily  over  the  parts  beneath  it. 

2.  After  having  by  dissection  restored  the  lid  to  its 
jDroper  position,  the  size  of  the  surface  to  be  covered  with 
the  borrowed  skin  should  be  accurately  noted ;  and  the 
piece  which  has  to  be  taken  from  the  temple,  or  else- 
where, should  be  of  larger  dimensions  than  is  apparently 
required,  as  the  skin  contracts  about  one  sixth  when 
detached  from  the  part  it  originally  occupied.  It  must 
also  be  remembered  that  even  if  it  is  a  little  too  large,  a 
further  contraction  of  it  will  take  place  during  the  healing 
process,  which  will  reduce  it  to  its  required  size. 

3.  Great  care  should  be  taken  to  leave  a  good  pedicle 
through  which  the  vascular  supply  of  the  new  lid  may  be 
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maintained  until  it  has  become  united  with  the  parta 
beneath  it,  and  a  fresh  source  of  nourishment  has  been 
estabUshed.  It  is  also  advisable,  in  adapting  the  skin  to 
the  lid,  to  avoid  twisting  the  pedicle  on  itself  more  than 
is  absolutely  necessary. 

4.  Before  uniting  the  edges  of  the  new  lid  to  the  sur- 
rounding skin,  all  bleeding  should  be  arrested.  Nothing 
tends  more  to  delay  primary  union  than  a  clot  of  blood 
between  the  opposed  surfaces. 

In  nearly  all  cases  where  a  plastic  operation  is  re- 
quired, it  will  be  well  to  shorten  the  tarsal  margin  of  the 
lid  in  the  manner  already  described,  so  as  to  slightly 
diminish  the  size  of  the  palpebral  aperture. 

If  the  exposed  portion  of  the  conjunctiva  is  much 
thickened  and  granular,  a  portion  of  it  also  should  be 
removed  with  a  pair  of  cui'ved  scissors. 

Having  completed  the  operation,  a  layer  of  wet  Hnt 
should  be  laid  over  the  lids,  upon  which  a  light  compress 
of  cotton  wool  should  be  fastened  with  one  or  two  turns 
of  a  roller,  for  the  purpose  of  keeping  the  parts  in  apposi- 
tion and  of  maintaining  a  certain  amount  of  warmth. 

PARALYTIC  AND  SPASMODIC  AFFECTIONS  OF  THE 

EYELIDS. 

Ptosis,  or  a  drooping  of  the  upper  eyelid  over  the  eye, 
may  be  due — 

a.  To  paralysis  of  the  third  nerve,  or  to  that  branch  of 
it  which  supplies  the  levator  palpebra3  muscle. 
/3.  To  injury  of  the  levator  palpebrse. 
y.  It  may  be  congenital. 

5.  Pai'tial  ptosis  may  be  occasionally  met  with  in  old 
people,  apparently  dependent  on  a  redundancy  of  wrinkled 
integument. 

Ptosis  may  be  either  complete  or  partial.  In  the  former 
the  greater  part  of  the  cornea,  and  the  whole  of  the  pupil 
is  covered  by  the  lid,  which  cannot  be  raised  by  the  will 
of  the  patient ;  in  the  latter,  the  pupil  is  only  partially 
hidden,  and  the  lid  can  be  slightly  upHfted  by  a  strong 
effort. 

The  causes  which  may  produce  paralysis  of  the  third 
nerve,  or  of  one  or  more  of  its  branches,  have  been  already 
mentioned  in  the  section  on  Pakalytic  Affections  of  the 
Muscles  of  the  Eye,  page  260. 

Ptosis  from  injury  may  be  induced  by  a  wound  of  the 
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upper  lid,  lacerating  the  levator  palpebrte  muscle  so  as  to 
iin])air  its  function. 

Treatment. —In  recent  cases  of  ptosis  arising  from  para- 
lysis of  the  third  nerve,  or  of  the  filament  of  it  which 
goes  to  the  levator  palpebrjB,  the  course  of  treatment 
recommended  for  paralytic  affections  of  the  ocular  muscles, 
page  2(j6,  must  be  followed.  If,  however,  medicinal  agents 
fail,  rehef  must  be  sought  from  some  operative  p>roceed- 
ing.  For  congenital  and  traumatic  ptosis,  internal  medi- 
cines will  be  of  no  avail. 

In  deciding  on  an  operation  for  ptosis,  it  is  a  question 
what  amount  of  drooping  of  the  Hd  will  render  surgical 
interference  advisable.  My  own  feeling  is,  that  if  the 
paralysis  is  partial,  and  without  any  effort  on  the  part  of 
the  patient,  half  the  pupil  is  exposed,  no  operation  should 
be  performed.  If,  however,  the  palsy  is  complete,  or  only 
a  portion  of  the  pupil  can  be  uncovered  by  a  great  effort, 
an  attempt  should  be  made  to  permanently  raise  the  lid, 
and  place  it  as  much  as  possible  under  the  control  of 
the  occipito-frontalis  muscle. 

The  various  operations  for  ptosis  are  based  on  the  one 
endeavour  to  place  the  upper  lid  under  the  action  of  those 
fibres  of  the  occipito-frontalis  which  are  mingled  with  the 
orbicularis.  This  end  may  be  accomplished  in  several 
ways.  The  following  is,  howevei',  the  most  satisfactory 
operation. 

A  horizontal  incision  is  first  made  through  the  skin  of 
the  iipi^er  lid  about  2"'from  its  tarsal  margin  and  along  its 
entire  length ;  the  hps  of  the  wound  are  then  separated 
by  drawing  them  apart,  and  by  a  little  dissection  beneath 
the  integument,  until  a  considerable  portion  of  the  orbi- 
cularis covering  the  lid  is  exposed ;  this  is  then  seized 
with  a  pair  of  forceps,  and  a  horizontal  strip  of  the  muscle 
about  a  quarter  of  an  inch  in  width  is  excised.  The  edges 
of  the  wound  are  then  brought  together  with  three 
sutures,  each  of  which  is  made  to  pass  through  the  upper 
cut  portion  of  the  orbicularis.  In  this  manner  the  lower 
part"  of  the  lid  is  brought  under  cover  of  the  upper  fibres 
of  the  orbicularis,  into  which  the  middle  and  outer  fibres 
of  the  occipito-frontalis  are  inserted,  and  thus  a  certain 
amount  of  control  over  the  upper  lid  is  given  to  that 
muscle.  In  addition  to  this,  the  power  of  closing  the 
lids  is  diminished  by  the  excision  of  the  broad  band  of  the 
orbicularis. 
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An  attempt  to  relieve  ptosis  by  simply  excising  a  piece 
of  the  skin  of  tlie  upper  lid  is  generally  unsuccessful. 

P.UIALYSIS  OF  THE  ORBICULARIS  Musci.E — Lago2)htlial- 
mos — is  caused  by  paralysis  of  the  portio  dura  of  the 
seventh  nerve,  and  is  usually  associated  with  palsy  of  the 
other  facial  muscles.  It  is  generally  due  to  some  local 
affection  of  the  portio  dura,  either  as  it  traverses  the  bony 
canal  in  its  passage  from  within  the  skull,  or  after  it  has 
emerged  from  the  stylo-mastoid  foramen.  It  may  also 
arise  from  disease  of  the  brain,  as  in  cases  of  hemiplegia. 
According  to  Dr.  Trousseau,  it  is  when  the  facial  palsy  is 
dependent  on  local  causes,  and  not  on  brain  disease,  that 
the  paralysis  of  the  orbicularis  is  most  complete.  The 
knowledge  of  this  fact  is  used  by  him  as  a  point  in 
diagnosis;  "hence,"  he  says,  "  if  a  hemiplegic  patient 
be  asked  to  shut  his  eye,  he  does  it  completely  enough  to 
hide  the  globe  of  the  eye,  while  the  eyeball  remains  un- 
covered in  cases  of  paralysis  of  the  seventh  pair."* 

The  diseases  which  lead  to  the  paralysis  of  the  portio 
dura  of  the  seventh  nerve  are,  syphilis,  rheumatism,  and 
gout,  either  of  which  may  cause  pressure  on  the  trunk  of 
the  nerve  from  an  exudation  in  its  immediate  vicinity,  or 
from  an  inflammatory  thickening  of  the  nerve-sheath. 
Palsy  of  the  facial  may  also  be  induced  by  the  nerve 
being  compressed  by  tumours  near  the  angle  of  the  jaw, 
by  exposure  of  the  side  of  the  face  to  cold  currents  of 
air,  and  from  injury. 

The  symptoms  of  palsy  of  the  orbicularis  are,  an  inability 
to  close  the  eyelids,  and  in  exceptional  cases,  where  the 
paralysis  is  complete,  the  patient  has  not  the  power  even 
to  a2:)proximate  them.  A  peculiar  stare  is  thus  given  to 
the  eye,  from  which  the  affection  has  received  the  name  of 
lago2)hthahnos,  or  "  hare's  eye."  The  lower  lid  having  lost 
the  support  of  the  orbicularis,  falls  away  from  the  globe, 
and  the  punctum  becoming  everted,  the  tears  flow  over 
the  cheek,  and  the  tarsal  margins  are  apt  to  become 
excoriated.  The  most  distressing  symptoms,  however, 
from  a  loss  of  power  of  the  orbicularis  arise  from  the 
exposure  of  the  eye,  from  the  imperfect  closui-e  of  its  lids, 
to  the  conflict  of  foreign  particles,  and  the  irritating 
eff"ects  of  wind  and  glare. 

*  Trousseau's  Clinical  Medicine,  Translated  by  the  Sydenham 
Society,  vol.  i.  p.  3. 
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The  treatment  of  palsy  of  tlie  orbicularis  is  the  same  as 
that  described  for  the  paralytic  affections  of  the  ocular 
muscles,  see  page  266.  When,  however,  the  paralysis  of 
the  facial  uerve  is  due  to  some  local  cause,  as  the  presence 
of  a  tumour,  or  an  enlarged  gland  near  the  exit  of  the 
nerve  from  the  stylo-mastoid  foramen,  special  attention 
must  be  devoted  to  its  removal. 

To  protect  the  eye  from  exposure,  the  lids  may  be  kept 
closed  by  two  strips  of  plaster  placed  across  their  tarsal 
edges ;  or  a  shade,  or  some  other  light  covering,  may  be 
worn  by  the  patient.  The  most  efficient  mode,  however, 
of  preserving  the  eye  in  cases  of  palsy  of  the  orbicularis  is 
to  temporarily  unite  the  margins  of  the  lids  at  one  or  two 
points  after  the  manner  first  practised  by  Mr.  Bowman  in 
his  operations  for  ectroj^ion.  (See  article  Ectkopion,  jjage 
307.)  In  a  patient  with  complete  pa»-alysis  of  the  orbi- 
cularis, whose  eye  was  inflamed  from  exposure,  1  adopted 
this  treatment,  and  kept  the  lids  closed  for  two  months, 
when  the  orbicularis  having  recovered  power,  I  divided 
the  bauds  of  adhesion,  and  set  the  lids  again  at  liberty.* 
By  this  simple  proceeding,  the  eye  was  eff'ectually  pre- 
served from  all  irritation  and  the  inflammation,  for  which 
the  patient  came  under  my  care,  rapidly  subsided. 

BLEpn.\EOSPASM,  or  spasmodic  contraction  of  the  orbi- 
cularis, causing  the  lids  to  be  tightly  grasped  upon  the 
globe,  occurs  in  all  affections  of  the  eye  in  which  photo- 
phobia is  a  prominent  symptom.  It  is  caused  by  some 
irritation  of  the  fifth  nerve,  inducing  a  reflex  contraction 
of  the  orbicularis. 

a.  It  is  met  with  in  severe  cases  of  the  purulent  oph- 
thalmia of  infants ;  and  in  most  of  the  diseases  of  the 
cornea,  especially  those  which  are  marked  by  ulceration. 
The  continued  spasm  will  sometimes  cause  entropion,  by 
folding  in  the  tarsal  margins  of  the  lids.  This  spasmodic 
entropion  generally  happens  to  the  lower  lid. 

/3.  It  frequently  occurs  in  granular  ophthalmia,  when 
from  spasm  of  the  orbicularis  it  is  often  diflicult  to  evert 
the  lids  to  treat  the  granulations. 

y.  It  may  accompany  the  simple  hyperaasthesia  of  the 
retina,  which  is  occasionally  seen  "in  antemia  and  debility. 

8.  It  is  present  in  most  cases  of  lodgment  of  foreign 
bodies  in  the  eye. 


*  Eoyal  London  Ophthalmic  Hospital  Eeports,  vol.  vii.  p.  5. 
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f.  It  may  also  be  associated  with  neuralgia  of  the  fifth 
nerve,  especially  of  its  supra-orbital  branch. 

The  treatment  must  consist  in  the  endeavour  to  arrest ' 
the  spasm  by  the  removal  of  the  source  of  the  irritation. 
When  a  foreign  body  is  suspected,  the  lids  should  be  care- 
fully everted,  and  the  surface  of  the  cornea  scanned  over, 
as  if  a  particle  of  grit  or  dust  can  be  detected,  the  taking 
it  away  will  at  once  remove  all  spasm. 

For  the  mode  of  dealing  with  the  various  affections  of 
the  cornea,  or  with  granulations  of  the  lid,  the  reader 
must  refer  to  the  sections  under  their  respective  headings. 
In  spasm  of  the  orbicularis  arising  from  anasmia  and 
debility,  cinchona  with  small  doses  of  the  tincture  of 
belladonna  will  be  found  very-  useful,  or  some  of  the  pre- 
parations of  iron  mfiy  be  ordered.  The  eyes  in  all  cases 
should  be  protected  from  exposure  to  glare  by  dark  neu- 
tral-tint glasses,  and  if  the  intolerance  of  light  is  severe, 
a  few  drops  of  the  solution  of  atropine  (F.  13)  may  be 
dropped  twice  or  three  times  a  day  into  the  eye. 

when  the  blepharospasm  is  associated  with  neuralgia 
of  one  of  the  branches  of  the  fifth  nerve,  quinine  should  be 
given  in  full  doses,  and  the  pain  be  relieved  by  the  sub- 
cutaneous injection  of  from  gr.  \  to  gr.  \  of  the  acetate  of 
morphia  (F.  24),  according  to  the  age  and  suffering  of  the 
patient.  If  pressure  with  the  finger  on  the  infra-  and 
supra-orbital  branches  of  the  fifth  nerve  will  decide 
which  of  the  two  is  the  cause  of  the  reflex  spasm  of  the 
orbicularis,  that  nerve  may  be  subcutaneously  divided 
with  a  tenotomy  knife. 

Nictitation,  or  a  frequent  blinking  of  the  lids,  is  a 
peculiar  nervous  affection,  in  some  patients  quite  in- 
voluntary, and  in  others  only  to  be  supiDressed  by  a 
strong  effort  of  the  will.  It  is  sometimes  associated  with 
chorea ;  it  then  becomes  most  manifest  when  the  patient 
is  self-conscious.  In  extreme  cases  the  nictitation  may 
be  so  frequent,  and  beyond  the  control  of  the  will,  as  to 
interfere  Avith  all  duties  which  require  a  close  apphcation 
of  the  eyes. 

Treatment. — If  any  source  of  irritation  can  be  detected 
to  account  for  this  reflex  action  of  the  orbicularis,  it 
must  be  at  once  removed.  Inquiry  should  be  made  con- 
cerning the  functions  of  the  visceral  organs,  and  means 
be  taken  to  rectify  any  derangement.  If  there  is  chorea, 
some  preparation  of  iron  will  usually  do  good,  and  espe- 
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cially  if  the  patient  is  ordered  at  tlie  same  time  bracing 
country  or  sea  air  with  a  cold  sponging  bath  every 
morning. 

"ULCERATIONS  OP  THE  EYELIDS. 

SypniLTTic  Ulcers  of  the  Lid  are  generally  secondary  ; 
it  is  rare  to  meet  with  the  primary  sore  in  this  locality. 
I  have,  however,  seen  a  chancre  on  the  eyelid ;  it  was  in 
a  child  under  two  years  of  age,  and  was  followed  by  a 
copious  secondary  eruption.  No  doubt  the  virus  was 
conveyed  to  the  lid  through  the  finger  of  the  mother  or 
the  nurse  of  the  child. 

Secondary  syphilitic  sores  on  the  lid  resemble  very 
much  in  apjoearance  epithelial  ulcers,  for  which  they  may 
be  easily  mistaken.  They  usually  commence  close  to  the 
tarsal  margin,  which  they  partially  destroy,  leaving  a 
notch  which  is  very  characteristic  of  the  disease.  The 
ulcer  will  often  heal  at  the  point  where  it  first  com- 
menced, whilst  at  the  same  time  it  extends  itself  in  the 
opposite  direction.  In  this  respect  it  differs  from  the 
rodeut  or  epithelial  sore  in  which  there  is  no  real  repair 
of  any  i^ortion  of  the  ulcerated  surface.  The  previous 
history  of  the  patient,  when  it  can  l^e  truthfully  obtained, 
is  also  an  important  guide  in  the  diagnosis  ;  but  in  cases 
of  doubt  a  week  or  ten  days'  treatment  with  anti-syi^hilitic 
remedies  will  usually  decide  the  true  origin  of  the 
disease. 

Treatment. — As  an  application  to  th.e  sore,  a  weak  mer- 
curial ointment  (F.  114,  115).  Internally,  a  mixture 
with  iodide  of  potassium  (F.  80) ;  and  pil.  hydrarg.  sub- 
chlorid.  comp.  gr.  5  every  other  night ;  or  the  liq. 
hydrarg.  perchlorid.  may  be  given  (F.  89)  two  or  three 
times  daily  ;  or  the  iodide  of  potassium,  and  perchlo- 
ride  of  mercury  may  be  combined  in  the  same  mix- 
ture. If  the  patient  be  a  child,  the  hydrarg.  cum  creta 
(F.  135)  must  be  given  every  night,  or  night  and  morning, 
and  during  the  day  small  doses  of  the  mist,  ferri  iodid. 
or  the  mist,  potassii  iodidi  cum  ferro  (F.  126,  127). 

Rodent  Cancer  .of  the  Eyelid  generally  commences 
as  a  small  pimple  in  the  skin,  near  the  tarsal  edge,  which 
ulcerates  and  then  scabs  over,  but  does  not  heal.  It  usually 
gives  little  or  no  pain  ;  indeed  the  attention  of  the  patient 
is  often  called  to  it  for  the  first  time  only  by  a  sense 
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of  itcliing,  wliicli  causes  him  to  scratch  it  with  one  of  his 
finger-nails  ;  and  to  this  scratch  is  frequentl}'-  attributed 
all  the  after  progress  of  the  disease.  Examined  between 
the  fingers,  the  idcerated  surface  will  be  found  to  have  a 
hard  base  and  margin.  It  is  not  simply  an  ulcer,  but  it 
is  a  new  growth  or  infiltration  in  the  skin,  which  induces 
ulceration  of  the  surface  as  fast  as  the  deposit  takes  place. 
In  its  onward  slow  creeping  progress  more  skin  is  involved, 
and  the  dimensions  of  the  ulcer  are  increased  ;  but  I'ejjair 
does  not  follow  destruction ;  there  is  no  true  cicatrization 
in  rodent  cancer,  although  here  and  there  i)arts  of  the 
wound  may  be  imperfectly  scabbed  over.  For  a  detailed 
account  of  all  that  can  be  said  of  rodent  cancer,  I  must 
refer  th©  reader  to  the  excellent  monograph  on  this  sub- 
ject by  my  former  friend  and  colleague,  the  late  Mr.  Charles 
H.  Moore.  For  the  treatment  of  rodent  cancer,  and  the 
diagnosis  between  it  and  epithelial  cancer,  see  the  next 
section. 

Epithelial  Cancer  of  the  Eyelid  closely  resembles 
the  rodent  ulcer,  for  which  it  may  be  easily  mistaken. 
There  are,  however,  certain  characteristics  which  may 
serve  to  distinguish  the  one  from  the  other.  Epithelial 
cancer  usually  selects  as  its  starting  point  a  locality  where 
the  skin  joins  the  mucous  membrane ;  thus  the  edge  of  the 
eyelid  near  the  caruncle,  and  the  lip,  are  favourite  sites 
for  the  disease ;  whereas  rodent  cancer  alivays  starts  in 
the  skin.  Epithelioma  also  invades  the  lymphatics  and 
involves  the  neighbouring  glands,  whilst  in  rodent  cancer 
the  glands  are  unaffected.  The  first  appearance  of  epi- 
thelial cancer,  and,  up  to  a  certain  stage,  its  after  progress, 
are  very  similar  to  rodent  cancer,  but  in  the  later  periods 
of  the  disease  there  is  a  marked  difference.  Mr.  Moore 
says,  "  A.dvanced  cases  of  the  two  diseases  could  hardly 
be  confounded.  There  is  at  that  period  much  more  solid 
substance  in  the  epithelioma,  and  the  gaps  which  it 
makes  by  destroying  the  normal  parts,  though  equally 
great,  are  less  openly  cavernous  than  in  the  rodent 
cancer.* 

Treatment  of  Epithelial  and  Rodent  Cancer. — Excise  the 
whole  of  the  disease,  carrying  the  incision  into  the  sound 
skin,  so  as  to  be  certain  that  none  of  the  morbid  growth 
is  left  hehind.    Arrest  all  haemorrhage  by  means  of  liga- 


*  Eodent  Cancer,  p.  24. 
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ture,  and  if  necessary  -with  the  actual  cautery  ;  and  tlien 
thoroughly  soak  the  surface  with  a  solution  of  chloride  of 
zinc  gr.  40  ad  aquae  3  1,  or  touch  it  over  with  the  solid 
chloride  of  zinc.  A  little  simple  dressing  is  now  to  be 
placed  over  the  wound,  which  should  be  allowed  to  heal 
by  granulation.  If  in  the  course  of  cicatrization  any 
susioicious-looking  granulations  spring  up,  they  must  be 
at  once  destroyed  by  sprinkling  on  them  a  little  of  the 
chloride  of  zinc  powder  (F.  6).  There  are  other  ways  of 
dealing  with  rodent  and  epithelial  cancer,  such  as 
destroying  them  with  the  strong  nitric  acid,  or  with  the 
liq.  hydrarg.  nitrat.  acid ;  or  with  the  chloride  of  zinc ; 
but  I  much  prefer  first  excising  the  disease,  and  then 
using  the  chloride  of  zinc  in  the  way  I  have  described. 

TUMOURS  OF  THE  EYELIDS. 

Taesal  Cysts — Meihomicm  cysts — Chalazion — usually 
occur  as  small  isolated  tumours  in  the  upper  and  lower 
evelids.  There  may  be  two  or  three  of  them  in  the  same 
lid,  but  they  are  mdependent  growths,  and  in  no  way 
connected.  They  generally  grow  to  about  the  size  of  a 
small  pea,  but  they  will  occasionally  attain  much  larger 
dimensions.  They  are  developed  from  the  follicles  of  the 
Meibomian  glands,  of  which  they  seem  to  be  a  morbid 
expansion.  To  the  finger  they  feel  like  small  shot  in  the 
lid ;  and  externally  they  give  a  nodulated  appearance 
which  makes  the  patient  anxious  to  be  rid  of  them. 
They  vary  in  consistence,  and  in  the  character  of  their 
contents ;  in  some  instances  they  are  filled  with  a  solid 
or  thick  gelatinous  material ;  whilst  in  other  cases  their 
contents  are  either  a  transparent  or  semi-opaque  curdy 
fluid,  or,  if  the  cyst  has  been  inflamed,  pus.  When  first 
noticed,  a  tarsal  cyst  is  usually  smaU  and  firm ;  as  it 
grows,  it  ajoproaches  the  inner  surface  of  the  lid,  its  con- 
tents undergo  degenei-ative  softening,  and  the  conjunc- 
tiva immediately  covering  the  tumour  becomes  thinned 
and  of  a  bluish  colour.  In  this  state  the  cyst  may 
remain  for  many  months  or  even  years  without  any 
apparent  change,  when  from  some  unexplained  cause  it 
may  inflame  and  suppurate. 

Treatment. — The  best  time  for  operating  on  a  tarsal 
cyst  is  when  the  conjunctiva  covering  it  looks  thin  and 
bluish,  as  its  contents  are  then  more  easily  turned  out 
than  at  au  earlier  stage  of  the  disease.    The  surgeon 
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standing  behind  the  head  of  the  patient,  who  is  seated  on 
a  chair,  should  with  one  finger  evert  the  Hd,  and  with  a 
cataract  knife  make  an  incision  through  the  length  of  the 
conjunctival  wall  of  the  cyst  in  a  line  parallel  with  the 
tarsal  margin ;  if  the  tumour  is  large  another  smaller 
incision  may  be  also  made  through  it  at  right  angles  to 
the  first.  With  a  fine  scoop  the  whole  of  the  contents  of 
the  cyst  are  then  to  be  evacuated,  and  this  is  best  done 
by  giving  to  the  scoop  a  slight  rotatory  movement,  which 
helps  to  break  up  the  material  within  the  cyst,  whilst  it 
also  scratches  the  lining  membrane,  and  sets  up  sufficient 
inflammatory  action  to  cause  the  obliteration  of  the  sac. 
For  two  or  three  days  succeeding  the  opei-ation,  a  jjrobe 
should  be  passed  along  the  line  of  the  incision,  to  pre- 
vent the  lips  of  the  wound  uniting  before  the  cavity  is 
closed.  When  the  contents  of  the  cyst  are  so  solid,  that 
the  whole  cannot  be  shelled  out,  it  is  a  good  plan  to  apply 
to  the  interior  of  the  sac  a  probe  charged  with  nitrate  of 
silver  ;  free  suppurative  action  will  be  thus  induced,  and 
in  all  probability  a  cure  will  be  eiiected.  No  attemjDt 
should  ever  be  made  to  dissect  out  a  tarsal  cyst  by  an 
incision  through  the  skin  of  the  Hds. 

N.EVUS  OF  THE  Eyelid  may  be  limited  to  the  skin, 
or  it  may  include  the  whole  thickness  of  the  lid,  and 
extend  through  the  palpebral  cartilage.  Sometimes  it  is 
an  extension  of  a  similar  but  larger  growth  within  the 
orbit,  with  which  it  freely  communicates. 

Treat iiient. — In  treating  ntevi  of  the  lid  it  is  of  great 
importance  to  avoid  destruction  of  healthy  skin,  lest  a 
bad  ectropion  should  follow  the  means  adopted  for  the 
cure  of  the  disease.  A  small  superficial  arterial  ngevus 
may  be  often  dissected  out ;  or  it  may  be  destroyed  by 
the  actual  cautery,  using  the  finely  pointed  cautery  made 
specially  for  eye  purposes,  with  which  the  naevus  may  be 
touched  at  two  or  three  points.  Where  the  growth 
extends  more  deeply,  one  or  two  threads  soaked  in  a 
strong  solution  of  the  perchloride  of  ii'on  may  be  drawn 
through  it,  and  be  allowed  to  remain  until  suppuration  has 
commenced,  when  they  may  be  removed. 

When  the  no3vns  is  too  large  to  be  dealt  with  in  either 
of  the  ways  mentioned,  it  must  be  ligatui'ed.  The  plan 
recommended  by  some  surgeons  of  injecting  noevi  with 
solutions  of  iron  or  of  tannin  is  dangerous  to  life,  and 
should  not  be  practised.    There  are  several  cases  on 
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record  where  this  mode  of  treatment  has  terminated 
rapidly  in  death. 

Sebaceous  or  Dermoid  Cysts  occur  usually  in  two 
localities,— at  the  upper  and  outer  margin,  and  at  the 
lower  and  inner  edge  of  the  orbit,  just  over  the  nasal 
process  of  the  superior  maxillary  bone.  They  are  con- 
genital, and  although  they  often  appear  to  the  touch  to 
be  superficial  and  loosely  attached,  they  are  in  reality 
I^laced  deeply,  lying  in  a  depression  of  the  bone,  beneath 
the  orbicularis,  and  very  adherent  to  the  surrounding 
parts.  They  are  filled  with  sebaceous  matter  and  contain 
numerous  fine  hairs. 

Treatment. — They  should  be  dissected  out  through  a 
single  incision,  made  over  the  centre  of  the  prominence 
of  the  tumour,  and  in  a  line  corresponding  with  the 
curves  of  the  brow  or  the  orbit.  Care  should  be  taken 
to  remove  the  whole  of  the  cyst,  as  when  portions  of  it 
are  left  it  will  sometimes  re-form.  The  operation, 
although  apparently  very  sHght,  is  one  which  often  re- 
quires considerable  neatness  and  dexterity.  In  removing 
the  cyst  at  the  lower  and  inner  angle  of  the  orbit,  much 
trouble  is  frequently  ex^^erienced  from  the  angular  or  the 
frontal  branch  of  the  ophthalmic  artery  being  divided, 
and  the  consequent  brisk  heemorrhage  which  follows.  It 
is  seldom  that  a  ligature  is  required ;  pressure  with  the 
finger  for  a  few  minutes  will  usually  suffice  to  stop  all  the 
bleeding. 

Xanthelasma  Palpebrahttm,  called  also  by  the  late  Dr. 
Addison  and  Sir  William  Gull*  VitUigoidea  jdcma.  This 
affection  consists  of  bufi  or  yellow-coloured  patches  of  the 
skin,  which  are  most  frequently  seen  on  the  eyelids  near 
their  inner  angles.  These  markings  are  often  placed 
symmetrically  on  each  side  of  the  face  either  above  or 
below  the  inner  canthi,  and  I  have  met  them  in  a  few 
instances  on  the  upper  and  lower  eyelids  of  both  eyes. 
The  patients  who  are  thus  affected  are  nearly  always 
beyond  the  middle  age,  and  mostly  females,  never  children. 
Mr.  Hutchinson  says  that  these  Xanthelasmic  patches 
invariably  begin  on  the  left  side  near  the  inner  canthus. 
He  thinks  that  they  are  evidences  of  past  rather  than 
of  coming  disease,  and  are  most  liable  to  occur  in  those 


*  Guy's  Hospital  Reports  for  1850. 
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who  have  sufFei"ed  from  severe  and  frequent  sick  head- 
aches. The  late  Dr.  Addison  beheved  that  they  were 
associated  with  disease  of  the  liver. 

Prognosis. — These  yellow  patches  on  the  eyelids  are 
perfectly  harmless.  They  may  increase  in  size  and  in 
number,  but  I  have  never  known  them  produce  dis- 
comfort, or  in  any  way  interfere  with  the  free  movement 
of  the  lids.  When,  however,  these  discoloration s  of  the 
skin  arc  of  large  size,  they  are  very  unsightly,  and  on  this 
account  they  frequently  become  the  source  of  much 
mental  anxiety. 

Treatment. — No  local  application,  nor  internal  adminis- 
tration of  medicine  will  diminish  or  eliminate  these  buff 
or  yellow-coloured  effusions.  As  a  rule  it  is  best  to  leave 
them  alone.  In  one  instance,  at  the  urgent  request  of  a 
patient,  I  excised  two  large  buff-coloured  patches,  one 
from  the  lower  lid  of  each  eye,  and  then  brought  the 
edges  of  the  wounds  together  with  fine  sutures.  This 
treatment  was  quite  successful. 

Epicanthus. — This  term  is  applied  to  a  crescentic  fold 
of  skin,  which  slightly  overlaps  the  inner  canthus  of  each 
eye.  By  increasing  the  breadth  of  the  integument  be- 
tween the  eyes  a  peculiar  Chinese  expression  is  given  to 
the  face,  which  is  sometimes  distasteful  to  the  patient  or 
his  relatives.  Epicanthus  is  congenital,  and  usually 
decreases  as  the  child  grows  and  the  bridge  of  the  nose 
is  developed.    It  is  seldom  that  it  interferes  with  sight. 

Treatment. — It  is  only  in  extreme  epicanthus  that  any 
operative  proceeding  shoiild  be  adopted.  In  such  cases  a 
vertical  ellipse  of  skin  may  be  excised  from  the  centre 
of  the  space  between  the  eyes,  and  the  edges  of  the 
wound  united  with  sutures.  In  this  way  the  crescentic 
folds  of  integument  will  be  unravelled,  and  the  canthus 
of  each  eye  exposed. 

!>•  JURIES  OF  THE  EYELIDS. 

EcciiYMOSis  OF  THE  Eyelids,  or,  as  it  is  commonly 
called,  "  a  black  eye,"  is  an  effusion  of  blood  into  the  cel- 
lular tissue  of  the  lids  and  of  the  parts  surrounding 
them.  It  may  be  limited  to  one  or  both  eyelids,  or  it 
may  extend  to  the  cellular  tissue  of  the  face  around  the 
orbit.  The  blood  is  generally  absorbed  in  the  course  of 
a  week  or  ten  days,  during  which  time  the  discoloration 
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gradually  fades  away,  hnt,  in  doing  so,  passes  tlivoxigh  a 
variety  of  shades  which  must  be  familiar  to  all.  It  is 
very  rare  that  any  suppuration  foUows. 

A  black  eye  is  occasionally  complicated  with  fracture 
of  one  or  more  of  the  frontal  or  ethmoidal  cells.  This 
casualty  is  recognised  by  an  emphysematous  state  of  the 
eyelids  and  of  the  cellular  tissue  around  the  orbit.  When 
the  patient  blows  his  nose,  air  is  forced  through  the 
fissured  bone  into  the  neighbouring  cellular  tissue.  In 
no  case  have  I  ever  seen  emphysema  of  the  lids  produc- 
tive of  any  harm,  though  the  discomfort  it  occasions  is 
always  great.  The  patient  should  be  cautioned  not  to 
blow  his  nose  for  some  days  ;  the  fissured  bone  will  then 
soon  become  closed ;  and  if  no  fresh  air  is  forced  into  the 
cellular  tissue,  that  which  is  already  there  will  rapidly 
disa])pear.  Pricking  the  integument  with  a  fine  needle 
to  give  vent  to  the  air  is  seldom  if  ever  necessai-y,  and 
should  not  be  resorted  to  except  in  cases  of  extreme 
tension  of  the  skin,  a  condition  which  is  not  likely  to 
occur  from  a  simple  fracture  of  a  frontal  or  an  ethmoidal 
cell. 

Treatment'. — The  application  of  cold  immediately  after 
the  blow  will  limit  the  efi"usion  of  blood,  and  so  diminish 
the  extent  of  the  after  discoloration,  and  may,  therefore, 
shortly  after  the  receipt  of  the  injury,  be  advantageously 
used.  This  is  best  done  by  cold  evaporating  lotions ; 
or  by  applying  ice  in  an  india-rubber  bag  to  the  eye ; 
or  by  a  fold  of  wet  linen  being  laid  over  the  eye,  and 
frequently  moistened  with  iced  water.  The  practice  of 
puncturing  the  swollen  parts,  as  recommended  and  fre- 
quently adopted  by  prize-fighters,  is  essentially  wrong. 
It  may  and  no  doubt  does  afford  a  temporai-y  relief  to  the 
swelling  when  it  is  great,  but  it  renders  the  part  liable  to 
suppuration  and  erysipelas,  neither  of  which  would  have 
been  anticipated  if  the  skin  had  not  been  cut.  A  remedy 
which  has  for  many  years  received  considerable  credit  ia 
a  poultice  of  the  hlaclc  hryony  root.  It  is  "made  by 
mixing  some  of  the  black  bryony  root  scraped  finely  with 
a  little  crumb  of  bread.  This  is  placed  in  a  muslin  bag 
over  the  palpebra3  for  several  hours  together  ;  and  usually 
it  has  an  excellent  efiect  in  promoting  the  action  of  the 
absorbent  vessels."*  It  is,  however,  a  drug  which  cannot 
be  always  procured :  the  best  place  to  seek  for  it  is  from 


*  Tyrrell  on  Diseases  of  the  Eye,  vol.  i,  p.  200. 
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one  of  tlie  herbalists  in  Covent  Garden  Market.  Tlie 
tinctm-e  of  Arnica  movtana  has  also  acquired  a  great 
repute  for  the  power  it  is  supposed  to  possess  of  favour- 
ing the  absorjition  of  blood  in  cases  of  ecchymosis.  It 
may  be  applied  pure  over  the  part  with  a  camel's-hair 
brush,  or  it  may  be  used  as  a  lotion  (F.  53). 

Abscess  op  the  Eyelid. — From  contusion  or  laceration 
of  the  integument  of  the  lid,  acute  inflammation  and 
suppuration  of  the  subjacent  cellular  tissue  may  follow. 
The  eyelid  becomes  red,  swollen,  and  shining,  and  un- 
mistakable evidence  of  pus  is  soon  manifested.  The 
treatment  is  the  same  as  for  an  abscess  in  any  other 
part  of  the  body.  As  soon  as  it  is  clear  that  pus  has 
been  formed,  an  incision  should  be  made  to  give  vent 
to  it,  and  a  warm  poultice  should  be  afterwards 
applied.  The  only  point  which  requires  special  notice 
is  the  way  in  which  the  abscess  should  be  opened. 
The  incision  should  be  made  with  a  line  sharp  knife 
in  the  horizontal  direction,  and  in  a  hne  with  the 
orbital  fold  of  skin  just  beyond  the  lid.  The  cicatrix 
will  be  then  a  mere  Hne,  and  from  its  situation  it  will  be 
scarcely  observable. 

Wounds  of  the  Eyelids  may  be  divided  into  two 
classes : — 

1.  Those  which  involve  only  the  skin  of  the  lid. 

2.  Those  which  have  cut  through  its  tarsal  border. 

1.  Wounds  lolncli  involve  only  tlie  skin  of  the  lid  require 
the  same  treatment  as  similar  wounds  in  any  other  part 
of  the  integument  of  the  body ;  but  from  the  delicacy  of 
the  skin  in  this  locality,  and  the  importance  of  avoid- 
ing as  far  as  possible  an  unseemly  scar,  more  careful 
manipulation  is  needed  to  bring  the  edges  into  accurate 
apposition. 

2.  Wounds  which  have  cM  through  the  tarsal  harder  of 
the  lid. — In  lacerations  of  the  eyelid  there  are  two  foi-ms 
of  injury  to  which  its  tarsal  margin  is  exposed  : — 

a.  The  cartilaginous  border  of  the  lid  may  be  cut  or 
torn  through  at  any  part. 

/3.  The  rent  may  pass  through  the  canaliculus,  tearing 
it  away  from  the  punctum  lachrymale,  which  may  still 
remain  intact  at  the  extremity  of  the  cartilage. 

Y 
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(a.)  Where  the  cartilaginous  harder  of  the  lid  has  heen  cut, 
the  edges  of  the  Avound  become  slightly  drawn  apart,  and 
an  unsightly  notch  is  formed,  as  shown  in  fig.  77.    If  the 


Fio.  77. 


wound  has  been  a  clean  incised  one,  the  divided  ends  of 
the  cartilage  should  be  very  accurately  fitted  together  and 
fastened  in  situ  by  a  pin  and  twisted  suture.  The  pin 
should  be  a  very  fine  one,  such  as  is  used  by  entomologists 
for  pinning  the  smaller  insects.  It  should  be  made  to 
pass  through  the  cartilage  of  the  lid  so  close  to  its  free 
edge,  that  the  silk  when  twisted  on  the  pin  will  slightly 
overlay  the  tarsal  margin.  By  attending  to  these  details 
accurate  imion  will  be  probably  effected,  without  leaving 
any  notch  or  irregularity  of  the  border  of  the  lid.  When, 
however,  the  edges  of  the  wound  of  the  cartilage  ai-e 
jagged  or  irregular,  as  frequently  happens  when  the  Lid 
has  been  torn  by  some  semi-blunt  instrument,  it  is 
best  first  to  pare  them  smooth  with  a  sharp  scalpel 
before  bringing  them  together  -with  a  pin  and  twisted 
suture. 

If  after  a  wound  of  the  cartilaginous  border  of  the  lid 
no  treatment  has  been  adopted,  the  edges  of  the  gap  are 
apt  to  become  more  widely  separated,  and  occasionally  a 
certain  amount  of  eversion  is  also  produced.  The  extent 
of  the  deformity  will  necessarily  depend  very  much  ou  the 
depth  of  the  wound. 

(/3.)  When  the  canaliculus  has  heen  torn  through  and  de- 
tached from  the  punctum,  as  in  fig.  78,  a  search  should  be 
first  made  for  the  divided  end  of  the  tear-duct.  It  is  of 
course  impossible  so  to  adjiist  the  torn  parts  that  the 
punctum  and  the  canaliculus  can  again  be  made  to  com- 
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munlcate  with  each  other.  If  therefore  the  open  end  of 
the  divided  caualiculus  can  be  detected,  a  small  director 

Fig.  78. 


ificT  66  pa<^e  287)  should  be  passed  up  it,  and  with  a 
i^afaraVknife  it  ihould  be  A  into  the  l-hryma  sac. 
The  closed  tube  will  thus  be  converted  into  an  open  canal, 
along  which  the  tears  will  afterwards  flow  mto  then-  proper 
channel.  The  torn  parts  are  then  to  be  brought  into  then 
normal  position  and  fastened  in  situ  with  one  or  two  hue 
silk  sutures. 

RESULTS  OF  INJURIES  AND  ULCERATIONS  OF  THE 

EYELIDS. 

ANCUYLOBLEPH.VBON  is  the  union  of  the  farginsof  the 
eyelids  to  each  other.   They  may  be  either  partially  or 
completely  united.    It  is,  however,  seldom  that  the  ad- 
hesion extends  throughout  the  entire  length  of  the  hds 
The'nner  third  of  the  two  lids  is  more  fvoquen  ly  joined 
than  the  outer  or  middle  portion.    In  nearly  all  cases  ot 
anchyloblepharon,  whether  partial      ^^^^P^^^^' ,^  i^^^^^^^^ 
lous  opening  is  left  at  the  inner  canthus,  through  winch 
some  of  the  tears  find  their  way  on  to  the  lace,  ihe 
unTon  between  the  lids  may  be  either  d^^'^^^t  the  two 
edges  being  completely  adherent,  or  they  may  be  umted 
by  membranous  bands  passmg  from  the  one  to  tlie 

""^The  causes  of  anchyloblepharon  are  lacerated  wounds, 
or  any  accident  which  produces  an  abrasion  ot  the  cone- 
sponding  surfaces  of  the  tarsal  edges  of  the  eyelids. 
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Treatment. —\Yhen  the  union  between  the  lids  is  direct, 
and  a  fistula  exists  at  the  inner  canthus,  a  small  director 


The  Avoodcut  is  a  good  illustration  of  a  case  of  partial 
anchjloblepliaron,  and  shows  very  well  the  position  of  the 
fistula  which  is  so  frequently  met  with  when  the  iuncr  por- 
tions of  the  hds  are  united. 

The  drawing  was  taken  from  a  yonng  woman  who  had 
met  with  an  accident  nine  or  ten  years  previously,  when  sho 
fell  down  and  struck  the  inner  angle  of  the  eye  against  one 
of  the  whalebones  of  an  nnibrella.  The  inner  canthns  and 
the  inner  extremities  of  both  the  eyelids  were  torn,  and  in 
the  process  of  repair  which  followed  the  injury,  the  inner 
margins  of  the  upper  and  lower  lids  became  united  to  about 
one-third  of  their  extent. 

should  be  passed  behind  the  adherent  margins,  and  out 
at  the  fistulous  orifice,  and  upon  it  the  adhesions  may  be 
severed  with  a  pair  of  scissors  ;  or  if  this  cannot  be  readily- 
accomplished,  the  lids  may  be  dissected  apart  with  a  sharp 
scalpel. 

If  a  membranous  band  is  the  bond  of  union  between 
the  two  lids,  it  should  be  divided  on  a  director  passed 
beneath  it,  and  the  projecting  portions  cut  ofi"  close  to  the 
margins  of  the  lids.  The  chance  of  success  following 
either  of  the  operations  depends  very  much  on  the  daily 
dressing  of  the  wound :  special  care  should  be  taken  to 
keep  the  hds  from  reuniting  during  the  progress  of  cicatri- 
zation. This  may  be  generally  accomplished  by  daily 
separating  them,  and  anointing  the  granulating  surfaces 
with  a  little  sweet  oil. 

SvMBLEPiiAKON  is  an  adhesion  of  the  lids  to  the  globe. 
Jt  is  usually  produced  by  an  injury  which  has  caused 


Fig.  79. 
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either  a  destruction  or  an  ulceration  of  the  opposed  con- 
junctival surfaces  of  the  lid  and  globe,  and  their  subse- 
quent union  by  granulation.  Lime,  mortar,  and  burns 
from  hot  metals,  or  scalds  from  hot  fluids  are  the  most 
frequent  causes  of  symblephai'on,  but  it  may  bo  produced 
by  any  agent  which  either  destroys  or  abrades  the  corre- 
sponding parts  of  the  lids  and  globe.  Most  of  the  very 
severe  cases  of  symblepharon  which  have  come  under  my 
notice  have  been  due  to  lime.  If  the  injury  it  has  inflicted 
is  severe,  it  is  absolutely  impossible  to  prevent  the  union 
of  the  lids  to  the  globe.  All  endeavours  to  keep  the  op- 
posed granulating  surfaces  apart  will  fail.  The  contrac- 
tion which  goes  on  during  the  process  of  cicatrization 
draws  the  lid  and  globe  into  close  apposition,  and  direct 
union  will  ensue  in  spite  of  all  efforts  to  stop  it. 

Symblepharon  is  said  to  be  compkte  when  the  entire 
inner  surface  of  one  lid  is  adherent  to  the  globe,  and 
partial  when  the  adhesion  is  limited  to  only  a  part  of  the 
opposed  surfaces.  Both  eyelids  may  be  often  seen  par- 
tially attached  to  the  globe,  or  the  lower  lid  may  be  com- 
pletely united  to  it ;  but  it  is  exceptional  to  meet  with 
complete  symblepharon  of  both  the  upper  and  lower  lids 
of  the  same  eye.  The  lower  eyelid  is  much  more  fre- 
quently affected  by  symblepharon  than  the  upper. 

Two  forms  of  symblepharon  may  be  recognised : —  " 

1.  Membranous  bands  or  frena  passing  between  the 
lids  and  the  globe. 

2.  Direct  and  close  adhesions  between  the  opposed 
surfaces  of  the  eye  and  lids. 

1.  Memhranous  Bands  between  the  Lids  and  Globe. — 
This  is  the  simplest  and  most  remediable  kind  of  symble- 
pharon. It  is  due  to  a  less  extensive  and  more  superficial 
injury  than  that  which  produces  the  second  form  ;  gene- 
rally to  some  limited  ulceration  or  abrasion  of  the  corre- 
sponding parts  of  the  eye  and  lids.  During  the  healing 
process  the  granulations  of  the  opposed  surfaces  become 
united,  but  the  constant  pull  which  is  exerted  upon  them 
by  the  movements  of  the  globe  wiU  often  so  stretch  the 
adhesions  that  they  will  become  elongated  into  mem- 
branous bands. 

2.  Direct  and  close  Adhesions  between  the  ofiwscd  Sur- 
faces of  the  Eye  and  Lids. — These  are  caused  by  an  absolute 
destruction  of  corresponding  portions  of  the  conjunctiva 
of  the  eye  and  lid.  Deep  ulceration  or  sloughing  follows 
the  injury,  and  opposed  granulating  surfaces  are  left. 
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which  ultimsitely  become  firmly  adherent  and  blended 
-with  each  other.  During  the  cicatrization,  the  contraction 
of  the  surrounding  conjunctiva  draws  the  lid  and  globe 
into  such  close  contact,  that  the  movements  of  the  eye 
cannot  stretch  the  bond  of  union,  and  the  lid  and  globe 
remain  for  ever  afterwards  fii-mly  bound  together. 

Treaint.enf.—A]l  operations  for  the  cure  of  symble- 
pharon  are  as  a  rule  very  unsatisfactory  :  in  the  severe  cases 
they  generally  fail  to  effect  any  good  ;  and  in  the  milder 
ones,  the  relief  which  is  afforded  is  comparative.  It  is 
only  in  the  slight  cases  that  positive  good  will  be  found  to 
follow  surgical  treatment — those  in  which  small  mem- 
branous bands  or  tags  of  adhesion  pass  between  the  eye- 
lids and  the  globe.  When  these  are  insulated,  so  that  a 
probe  can  be  passed  beneath  them,  and  the  oculo-pali^ebral 
fold  of  conjunctiva  still  exists  entire,  much  benefit  will  be 
derived  from  an  operation. 

There  are  two  ways  in  which  these  narrow  membranous 
bands  may  be  treated. 

o.  They  may  be  simply  divided  by  a  scalpel  or  a  pair 
of  fine  scissors  ;  and  by  daily  passing  the  end  of  a  probe 
dipped  in  a  little  sweet  oil  between  their  cut  ends,  reunion 
may  generally  be  prevented.  This  mode  of  treatment  is, 
however,  only  applicable  to  the  very  mild  cases,  where  a 
simple  tag  of  adhesion  ties  the  lid  to  the  globe. 

/3.  If  the  bands  are  small,  they  may  be  first  cut  off 
close  to  the  globe,  a.nd  the  edges  of  the  wound  which  is 
thus  made  in  the  conjunctiva  may  be  drawn  together 
and  united  by  one  or  two  fine  stitches.  The  other  ex- 
tremities of  the  bands  are  then  to  be  severed  from  their 
attachment  to  the  lid.  As  in  the  first  operation,  careful 
daily  dressing  will  be  required  to  prevent  a  rejunction 
of  the  cut  surfaces,  for  unless  the  wound  in  the  conjunc- 
tiva closes  by  immediate  union,  which  it  may  fail  to  do, 
the  tendency  to  a  return  of  the  symblepharon  is  very 
great. 

In  those  cases  of  symblepharon  where  there  are  direct 
and  close  adhesions  hehcccn  the  eye  and  the  lids,  many 
different  plans  of  treatment  have  been  tried,  but  most  of 
them  without  much  success.  It  is  only  where  the  extent 
of  the  conjunctival  surfaces  involved  is  small,  that  even 
amelioration  can  be  hoped  for.  The  lid  may  be  generally 
easily  separated  from  its  union  with  the  globe  by  a  careful 
dissection,  but  we  have  no  means  at  our  command  hy 
which  we  can  prevent  their  again  uniting.  Plates  of  metal 
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and  glass  shields  have  been  interposed  between  the  granu- 
lating surfaces,  but  with  very  indilFerent  success.  They 
have  been  generally  extruded  during  the  contraction 
which  accompanies  cicatrization. 

Mr.  T.  Pridgin  Teale,  of  Leeds,  has  suggested  a  plastic 
operation  in  cases  of  symblepharon,  which  he  speaks  of 
very  favourably.  He  first  described  it  in  the  Royal 
London  Ophthalmic  Hospital  Reports,  vol.  iii.  p.  253,  in 
which  he  has  cited  cases  which  have  been  materially 
benefited  by  it.  In  a  short  note  which  he  has  kindly 
given  me  he  thus  describes  the  operation :  "  The  adhe- 
rent lid  having  been  dissected  off  the  eyeball,  so  as  to 
leave  the  globe  perfectly  free  in  its  movements,  one,  or  if 
possible  two  flaps  of  conjunctiva  are  dissected  from  the 
sound  part  of  the  eyeball,  and  transplanted  into  the  gap. 
If  any  portion  of  the  adherent  lid  is  united  to  the  cornea, 
the  separation  of  the  lid  is  commenced  at  the  margin  of 
the  cornea,  leaving  the  apex  of  the  Hd  still  in  situ  as  an 
opaque  spot  on  the  cornea." 

There  are,  however,  very  many  cases  of  symblepharon 
where  no  operation  should  be  attempted.  The  extent  of 
the  adhesions  may  be  so  great  that  it  would  be  worse 
than  useless  to  endeavour  to  divide  them. 

Fig.  80. 


The  above  is  an  illustration  of  such  a  case  of  symble- 
pharon, caused  by  the  action  of  mortar  on  the  eye. 
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The  patient,  wlio  was  a  plumber,  was  engaged  glazing  a  sky- 
light, wlien  a  labourer,  wlio  was  throwing  up  some  mortar  to  a 
bricklayer  near  him,  unintentionally  sent  some  of  it  into  his  eye. 
The  accident  happened  nine  months  previous  to  his  coming  under 
my  care  at  the  Ophthalmic  Hospital.  The  eye  had  been  care- 
fully treated  elsewhere,  but  for  all  useful  purposes  it  was  a  lost 
one.  The  cornea  was  opaque,  and  broad  bands  of  adhesions,  as 
represented  in  fig.  80,  passed  from  the  lower  half  of  tlie  cornea 
to  the  conjunctiva  of  the  lower  lid.  These  bands  were  best  seen 
by  drawing  the  lid  slightly  downwards  with  one  of  the  fingers. 

Ancliylohlepliaron  and  sTjmhlepharon  are  often  asso- 
ciated :  "indeed,  with  the  nnion  of  the  margins  of  the  lids 
it  is  very  general  to  find  also  some  adhesion  between  the 
conjunctival  surfaces  of  the  lid  and  globe.  It  is,  however, 
rare  to  find  in  one  eye  a  complete  union  of  the  globe  to 
the  lids,  and  of  the  lids  to  each  other. 

Herpes  Zoster  Frontalis. — This  form  of  herpes  de- 
serves special  attention,  as  it  is  occasionally  mistaken  for 
erysipelas  of  the  head,  and  the  eye  is  frequently  affected 
during  the  attack.  It  is  the  source  of  very  great  suffering 
to  the  patient ;  severe  neuralgia  often  precedes  the  her- 
petic eruption,  accompanies  it,  and  continues  for  an 
indefinite  period  after  it  has  passed  away. 

Herpes  fi'outalis  is  always  unilateral ;  it  occurs  but 
once  in  a  lifetime,  and  the  old  are  more  liable  to  be 
attacked  than  the  young. 

Symjjtoms. — The  affection  commences  with  small  red 
patches,  which  appear  in  succession  upon  the  brow  and 
forehead  of  one  side  of  the  head,  and  upon  which  trans- 
parent vesicles  rise.  When  the  eruption  is  fully  deve- 
lojoed,  it  consists  of  clusters  of  vesicles  on  bright  red 
erythematous  patches,  with  portions  of  more  or  less  clear 
skin  between  them.  These  i^atches  usually  follow  the 
course  of  the  branches  of  the  supra-orbital  division  of  the 
frontal  nerve  over  the  upper  eyelid,  brow,  and  one  side  of 
the  head,  but  occasionally  vesicles  will  appear  in  the 
direction  of  the  terminal  branches  of  the  supra-trochlear 
nerve,  and  on  the  side  of  the  nose  in  the  line  of  the  nasal 
twig  from  the  ophthalmic  nerve.  After  a  few  days  the 
vesicles  begin  to  wither  and  collapse,  the  fluid  within 
them  grows  turbid,  and  they  become  covered  with  dark 
crusts  which  shortly  fall  of!',  leaving  scars  and  pits  which 
are  frequently  permanent.  There  is  usually  some  a3dema 
of  the  side  of  the  face,  and  the  eyeHds  may  be  so  swollen 
as  to  render  an  examination  of  the  eye  impossible.  The 
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eye  often  becomes  affected,  and  generally  at  about  the 
time  when  the  vesicles  are  beginning  to  fade.  The  in- 
flammation may  be  only  conjunctival,  but  more  frequently 
there  is  some  ulceration  of  the  cornea  with  slight  iritis. 
The  duration  of  the  disease  is  from  ten  to  twelve  days, 
but  the  inflammation  of  the  eye  which  it  has  excited  may 
last  for  many  weeks,  and  be  the  source  of  much  anxiety 
and  trouble.  The  pain  is,  as  a  rule,  excessive  and 
neuralgic;  it  is  over  the  brow  and  foi'ehead,  along  the 
inner  and  upper  edge  of  the  orbit,  and  down  the  inside  of 
the  nose,  and  occasionally  patients  complaiu  of  very 
severe  j^ain  in  the  lobe  of  the  ears. 

The  points  of  diagnosis  between  herpes  frontalis  and 
erysipelas  have  been  well  laid  down  by  Mr.  Jonathan 
Hutchinson.  He  says :  "  Herpes  frontalis  is  always 
limited  to  one  side,  never  transgresses  the  median  Hue  of 
the  forehead  and  nose.  It  never  affects  the  cheek, 
although  there  may  be  some  sympathetic  oedema  of  this 
part  (oedema  of  contiguity).  There  is  less  general  swelling 
of  the  skin  than  in  erysipelas,  and  iu  some  cases  very 
little.  The  vesicles  of  herpes  are  smaller,  more  defined, 
more  numerous,  and  altogether  much  more  conspicuous 
and  jjronounced  than  are  the  bulla3  of  erysipelas.  There 
is  much  more  pain  and  much  less  constitutional  distur- 
bance in  herpes  than  in  erysipelas.  The  strictly  unilateral 
character  of  the  one  contrasted  with  the  irregular  location 
of  the  other  is,  however,  the  most  reliable  feature  for  the 
purpose  of  ready  diagnosis."* 

Treatment. — The  objects  to  be  accomplished  during  the 
progress  of  the  disease  are  to  relieve  the  heat  and  irrita- 
tion of  the  affected  parts,  to  give  ease  to  the  neuralgic 
pains,  and  to  procure  sleep.  A  fold  of  lint  wet  with  the 
lotio  zinci  oxydi  (F.  45),  or  with  the  lotio  conii  cum  opio 
(F.  37),  may  be  laid  over  the  surface,  and  moistened  as 
often  as  it  becomes  hot  or  dry.  Opium  should  be  admi- 
nistered internally,  either  in  small  repeated  doses,  or  in  one 
full  dose  sufficient  to  procure  sleep  at  bedtime.  The  sub- 
cutaneous injection  of  morphia  (F.  24)  is  of  great  service, 
and  may  be  given  in  doses  of  from  gr.  \  to  gr.  \,  and 
repeated  if  the  suffering  is  severe.  The  bowels  should  be 
acted  on  by  some  mild  purgative,  and  quinine  in  doses  of 
from  gr.  1  to  gr.  3,  ordered  two  or  three  times  a  day. 


*  Royal  London  Ophthalmic  Hospital  Reports,  vol.  v.  p.  192, 
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For  the  relief  of  the  neuralgic  pains,  which  are  often  so 
l^ersistent  after  the  rash  has  completely  passed  away,  the 
painful  parts  may  be  gently  rubbed  with  the  liniment, 
aconiti  cum  belladonna  (P.  27),  and  the  tinct.  cannabis 
Indica3,  in  doses  of  from  n\5  to  111^15,  may  be  prescribed 
two  or  three  times  a  day,  with  an  opiate  or  subcutaneoiis 
injection  of  morphia  at  bedtime  if  the  nexu-algia  is  suffi- 
cient to  prevent  sleep.  Dr.  Bazin  "  gave  arsenical  prepa- 
rations with  success  in  the  obstinate  neuralgia  cousecutive 
to  herpes  zoster,  and  so  accomplished  cures  which  had 
resisted  narcotics,  narcotico-acrids,  and  canterization."* 

If  all  remedies  fail,  the  supra-orbital  nerve  may  be 
divided  snbcutaneously.  The  relief,  however,  from  this 
operation  is  unfortunately  freqiiently  only  temporary,  but 
it  maybe  rej^eated.  or  a  piece  of  the  nerve  may  be  excised. 
The  patient  should  be  cautioned  that  if  the  operation  is 
successful,  there  will  be  numbness  in  the  parts  supplied 
by  the  nerve. 


CHAPTEE  XI. 

DISEASES  OF  THE  ORBIT. 

Protkhsion  of  the  Globe  —  Proptosis  —  E.vopldhal- 
mos — is  a  symptom  common  to  all  the  diseases  within  the 
orbit.  The  extent  and  direction  of  the  bulging  of  the  eye 
is  determined  by  the  character  of  the  affection,  and  the 
13ai*t  of  the  orbit  from  which  it  originates.  When  the 
proptosis  is  slight,  it  is  often  difficult  to  decide  whether  the 
protrusion  is  real  or  only  apparent,  as  any  oedema  of  the 
lids,  or  of  the  conjunctiva  of  the  globe  will  give  a  jDromi- 
nent  appearance  to  the  eye. 

To  ascerfain  or  measure  the  degree  of  Profrusion  of 
an  Eye. — The  patient  should  be  seated  in  a  chair  with  his 
head  thrown  backwards,  whilst  the  surgeon,  standing 
behind  him,  raises  the  two  upper  eyelids  with  one  finger 
of  each  hand,  and  at  the  same  time  directs  the  patient  to 


*  Trousseau's  Clinical  Medicine,  Sydenham  edition,  vol.  ii 
p.  296. 
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look  downwards  towards  his  feet.  From  this  position, 
above  and  behind  the  patient,  the  surgeon  can  glance 
down  the  face  and  contrast  the  level  of  the  two  eyes  with 
each  other,  and  compare  their  prominence  with  the  pro- 
jecting brow,  or  with  the  side  of  the  nose. 

Abscess  of  the  Orbit  may  be  caused  by  blows  on  the 
eye  ;  by  penetrating  wounds  of  the  orbit ;  or  by  any 
violence  producing  fractnre  of  its  bony  walls ;  by  the 
lodgment  of  a  foreign  body  in  the  orbital  cellular  tissue ; 
or  occasionally  by  the  extension  backwards  of  a  suppura- 
tive intiammatiou  of  the  lids,  or  of  the  tissues  in  immediate 
contiguity  with  the  eye,  no  matter  how  induced.  Inflam- 
mation of  the  cellular  tissue  of  the  orbit  (orbital  cellulitis) 
brought  on  from  any  cause  may  terminate  in  abscess  of 
the  orbit.  Caries,  necrosis,  or  orbital  periostitis  may  like- 
wise lead  to  orbital  abscess. 

Abscess  of  the  orbit  may  be  either  acute  or  chronic.  In 
the  former  the  inflammatory  symptoms  generally  rapidly 
follow  the  injury  ;  they  are  sharp  and  quick  in  their  pro- 
gress, pus  is  soon  formed,  and  independently  of  the 
history  of  the  case,  unmistakable  evidence  of  its  presence 
is  attbrded  by  the  pain,  heat,  redness,  and  swelling.  Occa- 
sionally, however,  there  is  a  variable  interval  of  a  week  or 
more  of  perfect  quiet  and  freedom  from  pain  after  the 
injury  before  any  premonitory  symptoms  show  them- 
selves ;  but  when  once  started,  their  course  is  equally 
acute  and  rapid. 

Sijmi~)ti)ins  of  Acute  Abscess  of  the  Orbit. — Deep-seated 
pain  in  the  orbit  extending  around  the  brow,  worse  at  one 
time,  better  at  another,  but  never  absent,  and  steadily 
increasing  in  severity.  Any  pressui-e  on  the  eye,  or  even 
moving  it,  aggravates  the  pain.  The  eyelids  Vjecome  red, 
shining,  and  oodematous  ;  and  the  conjunctiva  of  the  lids 
and  globe  vascular,  swollen,  and  chemosed.  The  eye  is 
now  observed  to  protrude  slightly  beyond  the  level  of  the 
other,  and  this  pi'otrusion  increases  as  the  disease  advances 
and  the  pus  makes  its  way  to  the  surface.  The  displace- 
ment is  usually  not  directly  forwards,  but  more  or  less 
downwards  and  outwards,  or  downwards  and  inwards 
according  to  the  situation  of  the  abscess  within  the  orbit 
and  the  part  of  the  eye  on  which  it  presses.  With  the 
increasing  protrusion  of  the  globe  the  sight  becomes 
more  or  less  impaired  from  the  strain  which  is  being 
exerted  on  the  optic  nerve.  The  orbital  fold  of  skin  above 
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the  lid  becomes  obliterated,  and  the  upper  lid  so  swollen 
and  stretched  in  front  of  the  bulging  eye  that  it  cannot 
be  raised  by  the  patient.  Over  the  most  prominent  part 
of  the  swelling  a  careful  examination  Avith  the  fingers 
will  detect  fluctuation.  The  most  usual  spot  for  the  matter 
to  point  is  rather  to  the  inner  side  of  the  interval 
between  the  supra-orbital  ridge  of  the  orbit  and  the 
Tipper  border  of  the  globe.  Occasionally  -the  suppuration 
may  be  more  or  less  confined  to  one  or  other  side  of  the 
orbit,  and  this  will  in  a  great  measure  determine  the  site 
at  which  the  pus  will  endeavour"  to  make  its  exit ;  either 
the  inner,  outer,  or  lower  side  of  the  eye  may  be  the  part 
selected.  ,  When  the  abscess  is  a  small  and  limited  one, 
there  may  be  little  or  no  displacement  of  the  eye. 

With  all  these  local  symptoms  there  is  always  con- 
siderable constitutional  disturbance.  The  skin  is  hot  and 
dry,  the  patient  has  occasional  rigors,  he  is  restless,  and 
his  sleep  is  broken  from  pain. 

In  chronic  abscess  of  the  orbit  the  symptoms  are  often 
masked  by  the  very  slowness  with  which  they  develope 
themselves,  and  by  the  absence  of  any  severe  pain.  It 
frequently  happens  that  the  patient  does  not  even  seek 
advice  until  an  increasing  protrusion  of  the  eye  and  a 
somewhat  corresponding  diminution  in  vision  excite  alarm. 

Chronic  abscess  of  the  orbit  is  often  most  difficult  to 
diagnose,  and  may  easily  be  confounded  with  a  recur- 
rent fibroid,  or  some  soft  orbital  tumour,  the  elasticity  ' 
of  which  closely  resembles  fluctuation.  The  exciting 
cause  of  the  abscess  may  have  been  an  injury  inflicted  at 
some  distant  period,  which  has  been  forgotten,  and  from 
which  the  patient  thought  he  had  completely  recovered  ; 
or  the  slow  progress  of  the  disease,  and  the  comparative 
and  in  many  cases  complete  absence  of  pain  during  its 
early  stages  may  make  it  difficult,  if  not  impossible,  for 
the  patient  to  give  a  correct  account  of  how  or  when  it 
commenced.  When  doubt  exists  as  to  the  true  nature  of 
the  case,  an  exploratory  incision  should  be  made  into  the 
tumour,  and  the  surgeon  should  be  prepared  to  act  at 
once  on  the  information  it  will  affiai'd  him.  If  it  is 
an  abscess,  the  incision  should  be  enlarged  sufficiently  to 
give  a  fi'ee  exit  to  the  pus  ;  but  if,  on  the  other  hand,  it 
should  prove  an  orbital  tumour,  it  should,  if  practicable, 
be  removed  withoiit  any  further  delay. 

Treatment  of  Abscess  of  the  Orbit. — As  soon  as  it  is 
clear  that  pus  has  formed,  and  that  the  protrusion  of  the 
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eye,  if  there  be  any,  is  due  to  its  presence  in  the  orbit,  a 
free  opening  shonld  be  made  for  its  escape.  The  site  for 
making  the  incision  should  be  that  spot  where  there  is 
the  most  distinct  swelling  and  fluctuation,  and  where  the 
pus  has  a  tendency  to  point.  After  a  free  veut  has  been 
given  to  the  pus  within  the  orbit,  a  warm  linseed-meal 
poultice  should  be  applied,  and  care  should  be  taken  that 
the  wound  is  kept  open  by  examining  it  daily,  and,  if  ne- 
cessary, by  passing  a  probe  along  the  course  of  the  incision 
to  prevent  the  cut  edges  from  uniting.  It  not  unt'requently 
happens  after  an  abscess  of  the  orbit  that  the  wound 
from  the  incision  only  partially  closes,  and  a  long  sinus 
remains  from  which  a  slight  purulent  discharge  continues 
to  drain.  When  this  is  the  case,  and  when  no  fragment 
of  necrosed  bone  can  be  detected  by  a  probe  to  account 
for  it,  the'  use  of  a  stimulating  injection,  such  as  zinci 
sulphat.  gr.  2  ad  aquaj  5  1,  thrown  into  the  sinus  with  a 
glass  syringe  twice  a  day,  will  often  prove  of  great 
benefit.  If,  however,  a  portion  of  dead  bone  is  felt 
with  the  probe,  time  must  be  given  to  allow  of  its 
becoming  detached,  or  at  least  partially  loosened  from 
the  living  structure  ;  and  then,  after  enlarging  the  orifice 
of  the  sinus,  it  may  be  removed  with  a  pair  of  sequestrum 
forcej^s,  first  using,  if  necessary,  a  gouge,  or  an  elevator, 
or  a  pair  of  fine  cutting  bone  forceps  to  separate  any 
portion  of  bone  which  may  be  holding  it. 

Fractukes  of  the  Bones  of  the  Orbit  may  be  caused 
by  blows  on  the  head,  or  by  the  impaction  within  its 
cavity  of  a  large  foreign  body,  one  extremity  of  which 
has  passed  through  the  orbital  walls  into  the  antrum  or 
the  posterior  nares.  When  the  fractxire  extends  into  the 
frontal  or  ethmoidal  cells,  there  is  generally  emphysema 
of  the  cellular  tissue  of  the  lids  and  the  surrounding 
parts.  This  arises  from  the  patient  forcibly  driving  the 
air  through  the  broken  cells  when  he  blows  his  nose. 
Fracture  of  the  orbit  is  often  associated  with  fracture  of 
other  portions  of  the  skull,  and  in  such  cases  it  fre- 
quently hapi^ens  that  the  contusion  or  laceration  of  the 
brain  produced  by  the  blow  is  sufl&cient  to  cause  death, 
independently  of  the  injury  which  the  cranial  bones  have 
sustained. 

There  is,  however,  one  form  of  fracture  which  is  con- 
fined to  the  walls  of  the  orbit,  and  which  is  very  fatal.  It 
is  caused  by  direct  violence,  and  is  commonly  produced 
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by  a  forcible  thrust  in  the  eye  vrith  a  sliarj)  or  serai-blunt 
pointed  instrument,  such  as  the  points  of  a  pair  of 
scissors,  the  end  of  an  umbrella  or  a  foil,  or  by  the  stem 
of  a  long  tobacco-pipe.  The  orbit  is  penetrated,  and  the 
end  of  the  stick,  or  whatever  it  may  be,  is  thrust  agaiiist 
its  roof  or  the  upper  part  of  its  inner  wall,  which  it  in 
some  cases  fractures,  whilst  in  others  it  breaks  its  way 
through  the  bone  and  penetrates  the  substance  of  the 
brain.  From  such  an  injury  the  ]iatient  seldom  recovers  : 
even  when  the  bones  are  broken,  but  not  penetrated,  the 
sharj)  splinters  usually  create  such  irritation  of  the  brain 
and  its  membranes  that  a  fatal  result  ensues.  One  pecu- 
liarity of  this  accident  is,  that  its  severe  nature  is  apt  to 
be  often  overlooked ;  the  external  wound  ma}^  be  small, 
the  immediate  symptoms  may  be  trilling,  and  the  patient, 
if  a  mechanic,  may  be  able  to  continue  his  work  for  some 
hours,  or  it  maybe  for  two  or  three  days,  before  his  con- 
dition obliges  him  to  desist.  Symptoms  of  intlammation 
and  suppuration  may  then  come  on,  coupled  with  those  of 
cerebral  or  meningeal  irritation ;  the  patient  may  pass 
rajiidly  from  slight  delirium  to  complete  coma,  and  die  in 
a  period  varying  from  a  few  days  to  two  or  three  weeks. 

Treat mrid  of  Fyactv^res  of  tUc  Orlilt. — Fracture  of  the 
orbit  requii-es  the  same  treatment  as  fracture  of  any  other 
portion  of  the  bones  of  the  skull,  with  the  exception  that 
even  if  there  is  reason  to  believe  that  a  fragment  of  one 
of  the  orbital  bones  may  be  pressing  injuriously  on  the 
brain,  no  operation  can  be  attemi:)ted  to  dislodge  it. 
Absolute  rest,  both  mental  and  bodily,  should  be  en- 
joined in  all  cases  where  a  fracture  of  the  orbit  is  suspected. 
The  patient  should  be  kept  in  bed,  and  cold  water  dress- 
ings, or  an  india-rubber  bag  of  ice  should  be  laid  over  the 
eye  and  brow  of  the  injured  side  ;  aiid  the  bowels  should 
be  freely  acted  on  by  a  brisk  purgative.  All  stimulants 
should  be  forbidden,  and  a  hmited  diet  should  be  ordered. 
If  there  is  much  pain  in  the  head,  six  or  eight  leeches 
should  be  applied  to  the  temple,  and  these  may  be  re- 
peated in  twenty-four  hours  if  the  symptoms  become 
more  urgent. 

Foreign  BoDras  in  the  Orbit. — The  lodgment  of  a 
foreign  body  within  the  orbit  is  one  of  the  most  dangerous 
accidents  which  can  be  met  with  in  ophthalmic  practice, 
as  it  not  only  always  involves  a  serious  risk  to  the  eye, 
but  it  places  even  tlae  life  of  the  patient  in  considerable 
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jeopardy,  and  in  some  instances  has  caused  deatli.  It 
may  prove  hui-tfiil  to  the  patient  both  by  the  immediate 
and  secoudaiy  effects  it  is  liabte  to  produce. 

The  immediate  effects  which  may  arise  from  the  lodgment 
of  a  foreign  body  in  the  orbit  are  : — 

1.  In  its  passage  into  the  orbit  it  may  either  injure  the 
parts  within  the  eye,  or  rupture  its  external  coats. 

2.  Although  the  eye  itself  may  escape  injury,  the  optic 
nerve  may  be  wounded,  and  absolute  blindness  follow. 

3.  It  may  injure  the  walls  of  the  orbit  either  by  pene- 
trating them  or  by  causing  fracture. 

The  secondary  effects  which  a  foreign  body  within  the 
orbit  may  excite  are  : — 

a.  If  a  foreign  body  has  escaped  observation,  and  has 
been  allowed  to  remain  biiried  in  the  orbit,  it  may  excite 
orbital  cellulitis  and  abscess.  This  may  lead  on  to  a 
general  inriamniation  of  the  globe,  which  may  end  in 
great  impairment  of  vision,  or  in  complete  destruction  of 
the  eye  from  suj^puration. 

/3.  As  a  consequence  of  the  orbital  inflammation,  a 
portion  of  the  bones  of  the  orbit  may  become  necrosed. 

y.  The  inflammation  may  extend  backwards  along  the 
periosteum  lining  the  orbital  walls  to  the  membranes  of 
the  brain,  and  destroy  the  patient  by  meningitis,  tetanic 
con\'Tilsions,  or  abscess  of  the  brain. 

A  foreign  body  generally  enters  the  orbit  somewhere 
between  the  upi^er  or  inner  side  of  the  eye,  and  the  roof 
or  inner  wall  of  the  orbit ;  but  cases  are  frequently  met 
with  where  it  has  passed  in  at  other  points  around  the 
eye.  If  small,  it  usually  buries  itself  in  the  loose  cellular 
tissue  of  the  orbit ;  but  occasionally  it  becomes  fixed  by 
either  penetrating  the  globe,  or  by  partially  entering  one 
of  the  frontal  or  ethmoidal  sinuses,  or  the  antrum,  or  by 
becoming  in  some  way  wedged  between  the  globe  and  its 
external  muscles. 

It  is  vei*y  remarkable  how  often  a  foreign  body  has 
been  lodged  in  the  orbit  or  adjacent  cavities  without  the 
patient  having  suffered  any  great  inconvenience  from  its 
presence. 

In  No.  4  of  the  OiMiolmic  Revieio,  page  337,  Mr. 
Brudenell  Carter  has  related  a  very  remarkable  case,  in 
which  a  large  piece  of  an  iron  hat-peg  was  impacted 
in  the  orbit  and  antrum  of  the  opposite  side,  and  remained 
there  for  a  number  of  days  without  the  patient  being 
aware  of  its  presence.    It  was  then  extracted,  and  the 
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man  made  a  rapid  recovery  -without  any  impairment  of 
the  si<^-ht  of  the  eye. 

In  February,  1869,1  extracted  from  a  patient,  set.  twenty- 
eight,  the  breech  of  a  muzzle-loading  gun,  which  had  been 
impacted  for  twelve  years  in  the  right  frontal  sinus  and 
upper  part  of  the  nose.  The  following  is  the  history  of 
the  case : — 

The  man  stated  that  twelve  years  previously  his  gun  burst 
whilst  shooting  wild  fowl,  and  produced  a  severe  wound  between 
the  eyes,  and  many  smaller  ones  on  his  face.  He  was  laid  up  for 
four  months,  daring  which  time  both  eyes  hecame  inflamed  and 
the  sight  of  the  left  was  nearly  destroyed.  He  was  attended 
through  his  illness  by  several  medical  men,  but  they  never  found, 
nor  did  they  appear  to  suspect  the  presence  of  a  foreign  body.  He 
iirst  detected  something  loose  in  the  nostril  about  two  years  and 
a  half  before  he  came  under  my  care.  When  admitted  into  the 
Middlesex  Hospital  a  deep  scar  was  seen  between  the  frontal 
sinuses,  and  the  upper  part  of  the  right  side  of  the  nose  was 
swollen.  There  was  an  ofiensive  discharge  from  the  right  nos- 
tril, and  the  right  eye  was  more  prominent  than  the  left.  On 
examination  with  the  finger  in  the  nostril  a  hard  and  moveable 
body  was  felt  to  be  lodged  heneath  the  scar  and  in  the  upper  part 
of  the  right  nasal  cavity,  and  from  the  metallic  touch  it  gave  to 
the  probe  I  concluded  it  to  be  a  portion  of 
Fio.  81.  the  gun-barrel.  I  first  tried  to  remove 
this  hard  mass  with  a  pair  of  strong  for- 
ceps introduced  throuL'h  the  nostril;  but 
failing  to  accomplish  this,  I  laid  open  the 
right  cavity  of  the  narcs  by  an  incision 
carried  through  the  nostril  along  the  fold 
which  forms  the  line  of  demarcation  be- 
tween the  cartilage  of  tlie  nose  and  face. 
The  piece  of  iron  was  then  seized  with  the 
forceps,  and,  after  considerable  traction, 
removed;  it  weighed  an  ounce  and  a  quarter,  and  was  covered  with 
a  thin  layer  of  rust.  The  wound  was  united  with  two  fine 
sutures.  The  patient  recovered  without  a  bad  symptom,  and  in 
a  week  left  the  hospital. 

The  woodcut  (fig.  81)  represents  the  actual  size  and  shape  of 
the  screw  breech  of  the  gun. 

Treatment  of  Foreign  Bodies  in  the  Orhit. — Whenever 
it  can  be  clearly  established  that  a  foreign  body  is  im- 
pacted in  the  orbit,  the  treatment  is  to  endeavour  to 
remove  it  as  soon  as  possible.  To  this  rule,  however, 
there  are  exceptions ;  and  these  are,  when  the  foreign 
body  is  a  small  shot,  or  a  fine  scale  of  metal  which  may 
have  flown  off  from  a  rivet  and  passed  into  the  orbit 
without  injury  to  the  eye.    The  almost  impossibility  of 


PENETRATING  WOUNDS  OF  THE  ORBIT.  337 


finding  a  small  object  in  a  mass  of  cellular  tissue  forbids 
the  attempt  to  hunt  after  it.  If  it  can  be  easily  felt  with 
a  probe  introduced  through  the  wound,  it  should  be 
removed,  but  no  lengthened  exploratory  operation  should 
be  attempted  with  the  view  of  seeking  for  it.  Such  a 
proceeding  would  probably  excite  more  irritation  than 
would  arise  from  the  presence  of  a  small  metallic  body  in 
the  orbit.  It  should  also  be  remembered  that  small 
masses  of  metal  may  be  often  embedded  in  the  cellular 
tissue  of  any  part  of  the  body  without  producing  a 
symptom  of  irritation,  and  that  they  may  remain  there 
for  many  years  without  causing  any  disturbance. 

Having  ascertained  by  a  careful  investigation  that  a 
foreign  body  is  in  all  probability  embedded  in  the  orbit, 
the  following  operation  for  its  removal  may  be  performed. 

The  outer  canthus  should  be  freely  divided,  either  by  a 
pair  of  scissors  or  with  a  scalpel,  to  allow  of  the  upper  lid 
being  completely  turned  up,  or  the  lower  one  drawn 
down,  according  to  the  locality  in  which  the  foreign  body 
is  lodged.  If  it  has  entered  the  orbit  above  the  globe,  the 
ujDper  hd  is  to  be  raised,  and  the  reflection  of  conjimctiva 
between  the  lid  and  the  eye  is  to  be  divided  over  the  spot 
where  the  foreign  body  is  suspected  to  be  lying.  Api'obe 
or  the  little  finger  may  then  be  passed  through  the  wound 
into  the  orbit  by  the  side  of  the  eye,  and  having  felt  the 
object,  it  may  be  seized  and  drawn  out  with  a  pair  of 
sequestrum  forceps.  When  the  foreign  body  has  entered 
the  orbit  heloiv  the  globe,  the  lower  lid  must  be  drawn 
down  and  the  lower  oculo-palpebral  fold  of  conjunctiva 
must  be  divided,  but  the  remaining  steps  of  the  operation 
are  the  same  as  those  already  described. 

If  the  foreign  body  has  become  entangled  with  one  of 
the  recti  muscles,  or  from  any  other  cause  one  of  them 
should  interfere  with  its  easy  withdrawal  from  the  orbit, 
it  is  better  at  once  to  divide  the  muscle  with  a  pair  of 
scissors  as  close  as  possible  to  the  globe,  rather  than  to 
use  any  force  to  overcome  the  resistance  it  may  be  causing. 

Penetrating  Wounds  of  the  Orbit  ai-e  always  serious. 
The  exact  injury  which  has  been  inflicted  can  often  be 
only  surmised,  and  time  is  required  for  the  manifestation 
of  symptoms  before  either  a  correct  diagnosis  or  prognosis 
of  the  case  can  be  formed.  The  instrument  which  has 
caused  the  accident  should  be  examined  to  see  if  any  frag- 
ment of  it  has  been  broken  off  and  left  behind  in  the 
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orbital  cellular  tissue,  and  the  direction  in  which  it  pene- 
trated the  orbit  should  be  noted.  The  patient  should  be 
kept  under  careful  supervision  for  some  days,  so  as  to 
enable  the  surgeon  to  treat  from  the  onset  any  unfavour- 
able symptoms  that  may  arise.  Even  when  no  injury  has 
been  inflicted  to  the  bones  of  the  orbit,  orbital  cellulitis 
and  abscess  are  very  apt  to  ensue. 

Periostitis  of  the  Orbit  is  usually  chronic,  but  small 
portions  of  the  orbital  periosteum  are  occasionally  acutely 
inflamed.  Acute  diffuse  periostitis  rarely  if  ever  affects 
the  orbit. 

Chronic  periostitis  of  the  orhit  is  nearly  always  syphilitic. 
It  usually  leads  to  the  formation  of  nodes  or  the  effusion 
of  lymph  beneath  the  periosteum.  The  most  frequent 
position  of  the  nodes  for  which  the  oi)hthalmic  surgeon 
is  consulted  is  on  the  frontal  bone  just  over  the  brow ; 
but  they  sometimes  occur  within  the  orbit  and  give  rise 
to  grave  symptoms.  The  nodes  of  the  flat  bones  usually 
differ  in  their  progress  from  those  which  are  so  com- 
monly seen  on  the  tibia  and  other  long  bones ;  for  whereaa 
in  the  latter  they  frequently  ossify  and  form  bony  pro- 
jections, in  the  former  (the  flat  bones),  and  especially  in 
those  of  the  skull,  the  effused  lymph  often  softens,  and 
pus  is  formed  beneath  the  periosteum,  and  a  portion  of 
the  subjacent  bone  either  exfoliates  or  becomes  carious. 

Symptoms. — Dull  aching  pain,  which  is  worse  at  nights, 
when  it  is  usually  sufficiently  severe  to  prevent  sleep ; 
swelling  of  the  part,  evident  to  the  sight  and  the  touch 
when  it  occurs  over  the  superciliary  ridge  ;  hxit  when  the 
periostitis  is  within  the  orbit,  the  swelling  is  indicated  by 
the  impaired  motions  of  the  eyeball,  or  by  paralysis  of 
one  or  more  of  its  muscles,  if  the  node  is  in  a  locality 
where  the  ocular  nerves  can  be  affected  by  it ;  and  if 
the  swelling  is  large,  there  is  some  protrusion  or  dis- 
placement of  the  eye.  If  the  node  within  the  orbit 
should  soften  and  pus  be  formed,  all  the  symptoms  which 
characterize  orbital  abscess  will  gradually  develop  them- 
selves, and  after  the  matter  has  been  evacuated  a  chronic 
discharge  will  probably  continue  until  some  portion  of  the 
orbital  bones  has  exfoliated. 

Treatment. — In  chronic  orbital  periostitis  there  is  gene- 
rally a  past  history  of  syphilis,  possibly  dated  back  many 
years;  but  when  this  cannot  be  obtained,  the  surgeon 
must  use  his  own  judgment  as  to  the  patient's  veraliity, 
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and  treat  the  case  accordingly.  The  most  nseful  medicine 
is  the  iodide  of  potassium,  which  should  be  given  in  the 
first  instance  in  doses  of  from  gr.  3  to  gr.  5  three  times 
a  day ;  but  if  these  fail  to  do  good,  they  may  be  increased 
up  to  gr.  8  or  gr.  10.  To  relieve  pain  and  favour  the  ab- 
sorption of  the  effused  lymph,  the  unguent,  hydrarg.  cum 
belladonna  (F.  Ill)  may  be  rubbed  into  the  brow,  and  left 
on  during  the  day.  When  the  pain  is  very  severe,  a  sub- 
cutaneous injection  of  gr.  ^  to  gr.  i  of  the  acetate  of 
morphia  (F.  24),  or  gr.  5  of  the  pd.  saponis  cum  opio, 
may  be  given  at  night.  If  these  remedies  fail,  a  mixture 
with  iodide  of  potassium  and  perchloride  of  mercury 
(F.  87)  may  be  ordered.  If  the  node  within  the  orbit 
soften,  and  pus  be  formed,  an  opening  should  be  made 
to  give  vent  to  it ;  and  if  a  chronic  discharge  contimie, 
and  this  be  found  dependent  on  a  portion  of  dead  bone 
not  yet  exfoliated,  the  sinus  should  be  syringed  oat  twice 
a  day  with  a  little  tepid  water,  or  with  a  very  weak  solu- 
tion of  carbolic  acid,  about  V\S  ad  aqiice^l.  As  soon 
as  the  probe  detects  that  the  bone  is  loosened,  the  sinus 
should  be  enlarged  and  the  esfohated  piece  be  removed 
with  a  pair  of  forceps. 

Acute  Periostitis  of  the  Orhit  is  an  acute  inflammation 
of  a  portion  of  the  orbital  periosteum  which  may  have 
been  detached  from  the  bone  or  otherwise  injured  by  some 
penetrating  wound  of  the  orbit,  or  may  have  become 
secondarily  affected  during  an  attack  of  oi'bital  cellulitis. 
It  is  accompanied  by  severe  pain  and  by  the  formation 
of  pus,  which  will  give  rise  to  all  the  symptoms  described 
in  the  section  Abscess  of  the  Orbit.  The  jjiece  of  bone 
which  is  subjacent  to  the  inflamed  periosteum  usually 
perishes,  and  a  discharge  of  fetid  pus  continues  to  drain 
through  the  external  wound  by  which  the  matter  was  first 
evacuated,  until  the  dead  bone  is  detached  from  the 
living  and  removed  from  the  orbit. 

Acute  Diffuse  Periostitis  rarely  if  ever  attacks  the  orbit ; 
indeed  I  do  not  remember  having  seen  such  a  case,  if 
by  the  name  is  meant  a  diffuse  inflammation  analogous 
to  that  which  occasionally  affects  the  periosteum  of  long 
bones.  A  good  account  of  this  affection  is  given  in  the 
second  edition  of  Holmes's  "  System  of  Surgery,"  in  the 
article  "  Diseases  of  Bones,"  vol.  iii.  page  741,  written 
by  himself.  He  says :  "  The  pathology  of  the  disease 
appears  to  consist  in  the  partial  separation  of  the 
periosteum  from  the  bone,  by  effusion  on  the  surface 
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of  the  latter  of  lymph,  or  other  products,  soon  giving 
place  to  a  copious  formation  of  pus,  which  spreads  along 
the  whole  bone,  and  dissects  away  the  periosteum  from 
it,  often  from  one  end  of  the  bone  to  the  other."  And 
further  on  he  states  that  "  the  whole  diaphysis  usually 
perishes,  leaving  the  articular  ends  unaffected,  and  there- 
fore not  involving  the  neighbouring  joint."  The  disease 
is  generally  ascribed  to  an  injury ;  it  is  very  rapid  in  its 
progress,  and  often  terminates  in  death  by  pyasmia.  The 
patients  usually  affected  are  the  young_  and  strumous. 
I  have  seen  several  examples  of  this  formidable  disease  in 
the  long  bones,  generally  the  femur;  but  it  has  never 
occurred  to  me  to  see  anything  approaching  to  it  in  the 
orbit. 

Treatment  of  Acute  Periostitis  of  the  Orhit. — When  it  is 
traumatic,  or  is  due  to  orbital  cellulitis,  the  application 
of  ILaseed-meal  poultices  and  warm  fomentations  give  the 
most  relief  during  the  acute  suppurative  period.  As  soon 
as  there  is  reasonable  evidence  that  pus  has  formed,  an 
incision  should  be  made  into  the  orbit  to  give  exit  to  it. 
For  the  chronic  discharge  kept  uj)  by  the  j)resence  of  dis- 
eased bone,  see  Treatment  of  Cuugnic  Periostitis  of 
Orbit,  page  338.  The  patient  should  be  ordered  tonics, 
stimulants,  and  a  liberal  diet.  The  disease  is  very  de- 
pressing, and  it  is  not  specific ;  iodide  of  potassium  and 
mercurials  are  therefore  contra-indicated. 

Necrosis  and  Caries  of  the  Orbit. — Necrosis  of  a 
portion  of  one  or  more  of  the  orbital  bones  generally 
arises  from  periostitis  induced  by  an  injury,  or  by  an 
acute  orbital  abscess  ;  whereas  caries  is  usually  produced 
by  some  constitutional  taint,  such  as  syphilis  or  struma. 
In  the  two  preceding  sections  it  is  shown  that  both  caries 
and  necrosis  may  follow  inflammation  of  the  periosteum 
of  the  orbit.  Caries  of  the  malar  bone  is,  however,  more 
frequent  than  caries  of  the  orbit,  and  it  is  a  form  of  the 
disease  which  the  ophthalmic  surgeon  is  frequently  called 
upon  to  treat,  as  it  is  the  cause  of  a  very  troublesome 
ectropion. 

Treatment. — For  necrosis  no  permanent  cure  can  be 
effected  until  the  piece  of  dead  bone  has  been  removed. 
Time  should  be  given  to  allow  of  its  being  loosened  from 
the  living  structures,  and  then,  guided  by  a  probe  passed 
through  the  sinus  by  which  the  discharge  escapes,  an 
incision  should  be  made  down  to  the  necrosed  bone, 
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whicli  should  be  removed  with  a  paii*  of  fine  bone  forceps. 
For  caries  the  treatment  is  different.  True  caries  is 
strictly  ulceration  of  bone,  or,  in  other  words,  a  degenera- 
tion of  the  bone  particles,  which  are  thrown  off,  and 
may  often  be  detected  in  the  dischai'ge.  As  in  ulcers 
of  the  skin,  the  object  of  the  treatment  is  to  restore 
healthy  action,  and  thus  produce  cicatrization.  This 
may  be  aimed  at  by  constitutional  and  local  treatment. 
Where  there  is  a  syphilitic  taint  the  iodide  of  potassium 
with  iron  (F.  80),  or  the  iodide  and  bromide  of  potassium 
combined  (F.  86),  or  other  anti-syphihtic  remedies  may 
be  given;  but  when  the  disease  may  be  attributed  to  a 
strumous  diathesis,  cod-liver  oil,  the  syrup  of  the  iodide 
or  hypophosphite  of  iron  will  generally  do  good,  and 
especially  if  at  the  same  time  the  patient  can  obtain  sea 
air  and  a  nutritious  diet,  of  which  milk  and  eggs  form  a 
part. 

The  best  local  applications  are  the  lotio  rubra  (F.  55) ; 
a  lotion  of  carbolic  acid  (F.  47) ;  or  of  chloride  of  zinc 
gr.  1  ad  aquae  3  1.  They  should  be  injected  up  the  sinus 
by  a  glass  syringe  tmce  a  day ;  and  if  one  lotion  causes 
too  much  irritation,  another  should  be  substituted.  If, 
however,  all  these  remedies  fail,  a  cure  may  be  often  ac- 
complished by  making  an  incision  down  to  the  carious 
bone,  and  gouging  away  the  soft  and  diseased  structure. 

ANEURISMS  OF  THE  ORBIT. 

There  are  three  forms  of  aneurism  which  may  be  met 
with  in  the  orbit — 

1.  The  true  and  the  false  aneurism. 

2.  The  diffuse  or  consecutive  aneurism. 

3.  Aneurism  by  anastomosis. 

1.  The  True  and  False  Aneurism. — By  the  term  true  is 
understood  a  simple  circumscribed  dilatation  of  the  three 
coats  of  the  artery ;  whilst  the  title  false  is  improperly 
applied  to  the  most  usual  form  of  aneurism,  in  which  the 
middle  and  internal  coats  have  given  way,  and  the  sac  is 
composed  of  the  external  or  cellular  coat.  The  artery 
within  the  orbit  which  is  affected  by  aneurism  is  the  oph- 
thalmic, or  in  exceptional  cases  one  of  its  branches. 

Symptoms  of  Aneurism  of  the  Ophthahnia  Artery. — Pro- 
trusion of  the  eye,  but  if  the  vessel  has  not  burst,  the 
exophthalmos  is  not  extreme;  pulsation  of  the  globe. 
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sometimes  visible,  but  nearly  always  to  be  felt  witb  the 
fingers  on  the  eye ;  and  lastly,  the  sense  of  pulsation  and 
whirring  noise  which  is  experienced  by  the  patient,  and 
may  be  generally  detected  by  the  medical  attendant  by 
placing  a  stethoscope  over  the  eye,  or  on  the  side  of  the 
temple.  There  is  often  an  absence  of  pain,  and  the  dis- 
ease may  pass  for  a  long  time  unnoticed,  until  from  some 
hidden  or  accidental  causes  the  vessel  gives  way,  and 
then  the  suffering  becomes  extreme,  and  the  symptoms 
exaggerated. 

A  case  is  recorded  by  the  late  Mr.  Guthrie  of  aneurism 
of  the  ophthalmic  artery  of  both  sides.  The  disease  was 
diagnosed  during  life  and  verified  after  death,  when  "  an 
aneurism  of  the  ophthalmic  artery  was  discovered  on  each 

side,  of  about  the  size  of  a  large  nut."  "  The 

disease  existing  on  both  sides,  prevented  an  operation  on 
the  carotid  being  attempted,  to  which  indeed  the  patient 
would  not  have  submitted,"* 

Mr.  Nunneley  has  also  reported  the  post-mortem  ex- 
amination of  a  patient  whose  right  common  carotid  he 
tied  for  the  relief  of  orbital  aneurism.  The  operation  was 
performed  in  August,  1859,  and  the  woman  died  of  serous 
apoplexy  on  February  27,  1864.  "  On  the  light  side  of  the 
sella  turcica  was  found  a  circumscribed  aneurism  of  the 
ophthalmic  artery,  just  at  its  origin,  as  large  as  a  hazel- 
nut, which  was  filled  with  a  dense  soHd  red  clot.'"t 

Cases  have  been  recorded  of  aneurism  of  the  central 
artery  of  the  retina.  In  a  patient  under  Dr.  G.  Sous, 
of  Bordeaux,  the  disease  was  diagnosed  during  life  by 
the  ophthalmoscope,  the  distended  vessel  appearing  as  an 
ovoid  tumour  on  the  left  optic  disc.| 

2.  Tlie  diffuse  or  consecutive  aneurism  occurs  when  an 
artery  has  been  ruptured  either  from  injury  or  disease,  and 
a  sac  is  formed  for  the  extravasated  blood  by  a  conden- 
sation of  the  surrounding  tissues,  with  which  sac  the 
artery  communicates.  This  is  the  most  frequent  form  of 
orbital  aneurism.  It  may  arise  from  an  injury,  such  as 
a  blow  on  the  side  of  the  head  ;  or  it  may  come  on  from 
the  accidental  bursting  of  a  true  or  false  aneurism  of  the 
ophthalmic  artery,  or  from  the  sudden  giving  way  of  one 
of  the  vessels  in  an  aneurism  by  anastomosis. 


*  Lectures  on  the  Operative  Surgery  of  the  Eye,  p.  158. 
+  Medico-Chinirgical  Transactions,  vol.  xlriii.  1865. 
i  Annales  d'Oculistique,  1865. 
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The  symptoms  which  indicate  the  lesion  of  an  artery 
witliin  the  orbit  are,  sudden  severe  pain,  followed  by  red- 
ness and  swelling  of  the  lids,  oedema  of  the  conjunctiva,  and 
protrusion  of  the  globe,  with  limitation  of  its  movements. 
There  is  usually,  in  addition,  noise  in  the  head,  compared 
by  one  patient  to  the  whirring  sound  of  a  steam-engine 
or  threshing  machine,  and  by  another  to  the  blowing  of 
a  pair  of  bellows.  This  thrill  is  audible  to  a  bystander 
throixgh  a  stethoscope  placed  over  the  eye,  or  on  the  side 
of  the  temple.  A  slight  pressure  of  the  fingers  on  the  eye 
will  detect  jjiilsations  synchronous  with  those  at  the  wrist. 
In  some  cases  a  distinct  pulsating  tumour  may  be  felt  in 
the  upper  region  of  the  orbit;  but  in  others,  there  is  a 
marked  absence  of  anything  like  a  circumscribed  swelhng. 
Stooping  or  bending  the  head  downwards  aggravates 
all  the  symptoms.  Pressure  on  the  common  carotid  at 
once  arrests  pulsations  and  causes  a  diminution  of  the 
prop  to  sis. 

The  suddenness  of  the  first  symptoms  is  well  illustrated 
in  the  following  extracts  from  thi'ee  of  the  reported  cases. 
Mr.  Travers,*  in  the  account  of  the  patient  whose  caro- 
tid he  tied  successfully,  says,  "  she  felt  a  sudden  snap  on 
the  left  side  of  her  forehead,  which  was  attended  with 
pain." 

Mr.  Dalrymple,  in  citing  the  history  of  the  case  in  which 
he  Ugatured  the  carotid  for  aneurism  of  the  orbit,  uses 
the  patient's  own  words :  "  The  attack  was  sudden — 
instantaneous  hearing  a  noise  as  of  the  crack- 

ing of  a  whip,  and  feeling  at  the  same  moment  an  extra- 
ordinary kind  of  pain  in  the  globe  of  the  left  eye,  she 
awoke  in  great  alarm  and  leapt  out  of  bed."t 

Lastly,  in  the  report  of  one  of  Mr.  Nunneley's  cases, 
in  which  he  tied  the  carotid,  it  is  stated  that  "as  she 
stooped  down  to  take  ofi"  her  shoe,  she  suddenly  felt 
something  give  way  in  the  left  eye,  as  the  crack  of  a 
gun."J  The  poor  woman  died  on  the  sixteenth  day  after 
the  operation,  and  on  making  a  post-mortem  examination 
there  was  found  "  a  small  circumscribed  aneurism  of  the 
carotid  artery,  just  as  the  ophthalmic  branch  is  given  off, 
which  at  its  origin  was  partly  surrounded  by  the  coagulum 
which  had  escaped  from  the  vessel.  This  also  pressed 
upon  the  cavernous  sinus ;  hence,  probably,  the  intense 


*  Medico- Chirurgical  Transactions,  vol.  ii.  1811. 
t  Ibid.,  vol.  vi.  1815.  t  Ibid.,  vol.  xlii.  1859. 
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congestion  and  protrusion  of  all  the  stnictures  within  the 
orbit."* 

In  each  of  these  three  cases  a  series  of  distressing 
symptoms  followed  immediately  on  the  first  indication 
that  some  vessel  within  the  orbit  had  ruptured. 

Treatment  of  True,  False,  ahcl  Diffuse  Aneurisms  ivitlmv 
the  Orhlt. — There  are  only  two  methods  of  dealing  with 
such  cases : — 

(1.)  By  digital  compression  of  the  carotid  artery ;  and 
(2.)  By  Ugature  of  the  vessel. 

In  all  cases  where  it  is  practicable  digital  compression 
should  be  first  tried. 

In  July,  1856,  a  female  patient  with  aneurism  of  the 
ophthalmic  artery,  under  Professor  Gioppi,  of  Padua,  was 
successfully  treated  in  this  manner.  "  A  second  case,  in 
which  a  formidable  anexirism  of  the  ophthalmic  artery,  in 
a  patient  the  subject  of  aortic  and  cardiac  disease,  was 
cured  by  digital  compression,  was  published  in  1858  by 
Drs.  Vanzetti  and  Scaramuzza."t  It  is  not  necessary 
that  the  compression  should  be  continuous — it  may  be 
intermittent,  being  applied  only  five  or  ten  minutes  at  a 
time,  according  as  the  patient  can  bear  it.  If  this  treat- 
ment fails  to  effect  a  cure,  the  carotid  should  be  tied.  It 
is  an  operation  which  has  been  frequently  performed  and 
with  good  success. 

3.  Aneurism  by  Anastomosis  is  usually  congenital,  al- 
though it  may  not  be  detected  until  by  its  increased 
growth  it  has  made  itself  manifest  by  extending  beyond 
the  orbit.  It  consists  of  a  morbidly  developed  network 
of  capillaries  in  the  subcutaneous  cellular  tissue,  forming 
a  prominence  beneath  the  skin,  which  increases  in  size, 
and  is  rendered  turgid  by  laughing  or  crying.  To  the 
touch  it  has  a  tough,  doughy  feeling,  quite  distinct  from 
fluctuation. 

Treatment. — ^When  the  vascular  growth  is  of  limited 
extent,  and  is  only  a  short  distance  ^vithin  the  orbit,  it 
may  be  surrounded  subcutaneously  with  a  hgature  and 
tied.  The  same  proceeding  may  be  adopted  to  a  portion  of 
a  growth  of  a  larger  size  which  extends  beyond  the  orbit. 
There  are,  however,  cases  to  which  this  plan  of  treatment 
is  inapplicable,  as  when  the  growth  pulsates,  is  of  great 
dimensions,  bulges  the  eye,  and  is  rapidly  increasing. 


*  Transactions  of  the  Pathological  Society,  vol.  xi.  p.  8. 
t  Hokues's  System  of  Surgery,  vol.  iii.  pp.  423,  424. 
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For  such  tumours  the  effect  of  temporary  pressure  with 
the  finger  on  the  carotid  should  be  tried,  and  if  this 
succeeds  in  arresting  the  pulsations  and  in  reducing  the 
fulness  of  the  growth,  the  arteiy  should  be  ligatured. 
Mr.  Haynes  Walton  succeeded  in  this  manner  in  curing 
a  large  aneurism  by  anastomosis  in  a  child  four  months  and 
three  weeks  old.  After  the  operation,  the  protrusion  of 
the  eyeball  was  sensibly  diminished,  and  the  child  re- 
covered without  a  bad  symptom.* 

Dr.  Althaus  speaks  highly  of  the  success  he  has 
obtained  from  the  electrolytic  treatment  of  vascular 
growths.f  Although  in  his  book  on  this  subject  he  has 
not  related  any  cases  of  large  aneurism  by  anastomosis 
in  which  he  has  used  electrolysis,  yet  it  is  a  remedy  which 
fairly  commends  itself  for  trial  before  resorting  to  liga- 
ture of  the  carotid. 

The  plan  of  injecting  vascular  tumours  of  the  orbit 
with  coagulating  llnids,  such  as  a  solution  of  tannin 
or  of  perchloride  or  persulphate  of  iron,  is  fraught  with 
danger,  and  has  tenninated  fatally  in  several  cases. 

Venous  IT.evus  of  the  Orbit  is  a  congenital  affection. 
It  may  not  become  manifest  until  many  months  after 
birth,  when  by  its  increase  of  size  it  causes  a  bulging 
forwards  of  the  eye.  The  diagnosis  of  this  rare  affection 
is  obscure  and  difficult.  Thei-e  is  protrusion  of  the 
eye,  which  varies  in  degree,  being  greater  at  one  time 
than  another,  and  increased  by  any  strong  emotion,  such 
as  crying  or  laughing.  An  examination  with  the  finger 
round  the  orbit  may  fail  to  detect  any  tumour  imme- 
diately within  the  orbital  edge,  the  vascular  growth  being 
placed  directly  behind  the  eye  and  at  the  bottom  of  the 
orbit.  If,  however,  the  najvoid  tumour  has  advanced 
sufficiently  forward  to  be  detected  by  the  finger,  it  will  be 
felt  as  a  soft,  cushiony,  elastic  mass,  and  wiU  yield  no 
pulsations. 

In  some  cases  the  naevus  of  the  orbit  extends  into  the 
cellular  tissue  of  one  or  both  eyelids,  producing  a  soft, 
doughy  swelling  which  causes  a  partial  closure  of  the  lids 
over  the  eye. 

Prognosis. — 1.  A  venous  ngevus  of  the  orbit  may  gradually 


*  Haynes  Walton  on  the  Surgical  Diseases  of  the  Eye,  2nd 
edition,  p.  230. 

+  On  the  Electrolytic  Treatment  of  Tumours. 
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diminish,  in  size  as  the  child  advances  in  years.  2.  It 
may  remain  stationary,  or  its  increase  may  be  so  slow  as 
to  occasion  no  serious  inconvenience.  3.  It  may  steadily 
or  rapidly  increase  in  size,  so  as  to  cause  a  jjrotrusion  of 
the  globe,  and  to  such  a  degree  as  to  induce  suppuration 
of  the  cornea  from  the  front  of  the  eye  being  forced 
beyond  the  protection  of  the  eyelids. 

Treatment. — There  are  two  methods  of  dealing  with  a 
venous  ntevus  of  the  orbit,  when  either  from  its  size  or 
rapid  increase,  active  treatment  is  rendered  necessary  : — 
1.  The  superficial  portion  of  the  growth  which  affects  the 
lids  may,  when  practicable,  be  ligatured  subcutaneously  ; 
or  inflammatory  action  sufficient  to  induce  coagulation 
of  the  blood  within  the  vessels  may  be  excited  by  prick- 
ing the  tumour  at  many  points  with  a  needle-pointed 
cautery,  made  hot  as  often  as  may  be  required  in  the 

Fig.  82. 


A.  Shield  with  central  aperttire.  b.  Cautery  iron. 

F.  Shield  with  under  surface,  lined  with  ivory. 


flame  of  a  spirit-lamp.  The  deeper  part  of  the  vascular 
growth  withm  the  orbit  may  be  treated  by  the  actual  or 
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galvanic  cauteiy  applied  at  two  or  three  points  throuofli 
the  integnment  close  to  the  margin  of  the  orbit.  Mr. 
Spencer  Watson  has  related  in  the  6th  vol.  of  the 
Transactions  of  the  Clinical  Society,  a  case  of  extensive 
venous  nzevus  of  the  orbit,  which  he  obliterated  partly  by 
ligature,  and  partly  by  the  use  of  the  actual  cautery  to 
the  tumour  within  the  orbit.  The  cautery  which  he  used 
is  represented  in  Fig.  82,  and  to  enable  him  to  apply  a 
certain  amount  of  pressure,  and  at  the  same  time  to 
protect  the  skin  from  being  burnt  unnecessarily,  he  intro- 
duced the  hot  iron  through  a  small  metal  shield  lined  on 
its  under  surface  with  ivory  (Pig.  82,  f). 

2.  The  ufBvoid  tumour  within  the  orbit  may  be  excised. 
This  operation,  however,  should  not  be  attempted  unless 
the  growth  is  producing  great  proptosis  of  the  globe, 
suflElcient  to  render  active  interference  absolutely  neces- 
sary, and  to  justify  the  sacrifice  of  the  eye,  as  before 
the  venous  tumour  can  be  reached,  the  globe  must  be 
enucleated.  After  the  removal  of  the  eye  the  nsevoid 
tissue  should  be  drawn  forwards  with  a  pair  of  toothed 
forceps,  and  then  rapidly  cut  away  with  a  pair  of  blunt- 
pointed  scissors  curved  on  the  flat.  When  the  greater 
part  of  the  vascular  tissue  has  been  excised,  the  bleeding 
will  have  probably  diminished,  and  all  further  haemor- 
rhage may  be  arrested  by  plugging  the  orbit  with  small 
pieces  of  sponge  soaked  in  the  liquor  ferri  persulphatis, 
and  afterwards  applying  a  firm  pad  of  lint  with  a  bandage 
over  the  closed  lids. 

The  injecting  the  vascular  growth  with  astringent 
solutions  is  accompanied  with  great  danger  to  life,  as 
already  stated  in  the  preceding  section,  and  should  not  be 
attempted. 

The  following  case  of  venous  naevtis  of  the  orbit  came 
under  my  care  at  the  Royal  London  Ophthalmic  Hos- 
pital, and  was  treated  by  excising  the  naevoid  growth. 

On  November  8th,  1870,  a  little  child,  aged  three  years  and 
two  months,  was  brought  to  the  hospital  with  a  great  protrusion 
of  the  left  eye,  and  evidently  suffering  considerable  pain.  The 
eye  was  bulged  fully  half  an  inch  beyond  the  boundary  of  the 
orbit,  but  the  child  was  still  able  to  close  the  lids  over  it.  The 
globe  was  projected  directly  forwards,  and  no  tumour  could  be 
felt  with  the  finger  around  any  portion  of  the  circumference  of 
the  orbit.  The  cornea  was  perfectly  clear,  and  the  eye  otherwise 
healthy.  The  mother  stated  that  the  eye  had  begun  to  protrude 
about  six  months  previously,  but  that  the  bulging  had  remained 
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almost  stationary  until  ten  or  twelve  days  before  her  application 
to  the  hospital,  when,  without  any  apparent  cause.  the  protrusion 
of  the  eye  became  rapidly  greater,  and  bad  since  increased 
daily. 

As  it  was  difficult  to  decide  on  the  nature  of  the  tumour,  the 
child  was  kept  uuder  observation,  and  ordered  to  attend  regularly 
as  an  out-patient. 

On  November  18th  the  child  was  admitted  with  the  mother 
into  the  hospital,  as  the  severity  of  the  symptoms  had  greatly 
increased.  The  eye  was  mucli  more  bulged  from  the  orbit ;  it  bad 
lost  the  protection  of  the  lids,  which  could  no  longer  bo  closed 
over  it,  and  from  the  consequent  exposure,  the  cornea  was  begin- 
ning to  suppurate  ;  the  lower  half  of  it  was  semi-opaque,  and  the 
conjtuictiva  of  the  globe  was  chemosed.  The  child  was  evidently 
in  great  pain,  constantly  moaning,  an<l  unable  to  sleep  except  in 
short  snatches.  To  relieve  the  sufferings  of  the  child,  and  also  to 
obtain  a  correct  knowledge  of  the  growth  behind  the  globe,  I 
decided  to  remove  the  eye.  On  dividing  the  optic  nerve  with  the 
scissors,  a  copious  stream  of  blood  followed,  and  the  tumour  within 
the  orbit  at  once  collapsed  to  nearly  one-half  its  former  size. 

On  examination,  a  vascular  growth,  composed  of  large  veins, 
with  a  cellular  matrix,  was  found  to  occupy  the  orbit.  Drawing 
the  nrevoid  tissue  out  of  the  orbit  with  a  pair  of  forceps,  so  as  to 
keep  it  on  the  stretch,  I  excised  the  greater  portion  of  it,  leaving 
only  a  small  part  of  the  tumour  at  the  apex  of  the  orbit.  The 
cavity  was  then  plugged  with  a  small  piece  of  sponge  soaked  in 
the  liquor  ferri  jjerchloridi,  and  a  compress  to  arrest  further 
hajmorrhage  was  applied  over  the  closed  lids  with  a  flannel 
bandage. 

The  sudden  diminution  in  the  size  of  the  tumour  on  the  divi- 
sion of  the  optic  nerve  was  due  to  the  tumour  having  been  cut  into 
with  the  scissors,  and  the  immediate  escape  of  a  large  quantity 
of  blood  which  had  accumulated  in  a  cavity  in  the  centre  of  the 
growth.  One  of  the  large  veins  of  which  the  ufevoid  tissue  was 
comjjosed  had  evidently  given  way,  and  blood  had  been  effused 
into  the  substance  of  the  tumour.  This  also  explains  the  sudden 
increase  in  the  size  of  the  growth,  which  was  one  of  the  remark- 
able symptoms  in  the  history  of  the  case. 

The  child  recovered  without  a  bad  symptom,  and  has  since 
continued  well. 

EXOPHTHALMIC  GOITRE,  GRAVES'S  DISEASE. 

The  three  symptoms  which  characterize  this  extraordi- 
nary affection  ai'e :  exophthalmos  of  both  eyes,  enlargement 
of  the  thyroid  gland,  and  palj^itation  of  the  heart.  To 
these  may  be  added  ansBmia,  derangement  of  the  func- 
tions of  one  or  more  of  the  visceral  organs,  and  a  peculiar 
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capriciotisness  of  temper ;  but  tliese  signs  are  not  diag- 
nostic, as  they  are  common  to  other  diseases.  Exopn- 
thahnlc  goitre  is  more  frequent  amongst  women  :  thus, 
"  of  fifty  cases  of  this  complaint  collected  by  Withuisen, 
only  eight  occurred  in  males."*  I  shall  first  briefly 
describe  the  group  of  symptoms  which  mark  the  disease, 
and  then  refer  to  each  in  detail. 

Symptoms. — The  first  symptom  is  usually  palpitation  of 
the  heart,  which  steadily  increases,  and  is  aggravated  by 
mental  emotion  or  exercise.  The  eyes  seem  to  grow  large, 
and  the  friends  notice  that  they  begin  to  protrude,  and 
the  thyroid  gland  expands.  The  patient  suffers  from 
paroxysms  of  dyspnoea,  with  violent  palpitations,  and  a 
sense  of  fulness  of  the  eyes  and  throbbmg  of  the  carotids. 
Associated  with  these  symptoms  there  is  iisually  anaemia; 
irregular  action  of  the  bowels,  an  uncertain  appetite,  and, 
if  the  patient  be  a  female,  amenorrhoea.  Trousseaii  lays 
emphasis  on  the  change  of  temper,  which  from  beiug  even 
becomes  capricious  and  irritable,  and  is  often  the  first 
indication  of  there  being  some  constitutional  malady. 

The  Exophthalmos,  or  protrusion  of  the  eyes,  is  the 
S3''mptom  for  which  the  ophthalmic  surgeon  is  most  fre- 
quently consulted,  and  it  is  the  one  which  often  causes 
the  greatest  amount  of  anxiety  to  the  patient.  As  the 
disease  advances  the  bulging  increases,  sometimes  to  such 
an  extent  as  to  prevent  the  lids  from  closing  over  the 
globes.  When  this  happens,  the  eyes  suffer  from  expo- 
sure and  become  liable  to  frequent  attacks  of  inflammation. 
In  a  poor  girl,  £et.  eighteen,  who  was  under  my  care  at  the 
hospital,  the  eyes  continued  to  protrude  more  and  more, 
until  at  last,  having  lost  much  of  the  protection  of  the 
lids,  both  eyes  became  acutely  inflamed,  and  both  corneas 
suppurated.  I  frequently  see  this  patient,  and  so  promi- 
nent are  the  shrunken  glol^es,  that  although  both  are 
contracted  to  at  least  one-third  of  their  original  size,  the 
lids  when  shut  cannot  cover  them.  Notwithstanding  the 
prominence  of  the  eyes,  the  sight  is  generally  but  little 
aff"ected.  In  the  case  to  which  I  have  just  referred,  the 
girl  could  see  to  read  and  write  well  before  her  eyes 
became  inflamed. 

Hypertrophy  of  the  Thyroid. — The  whole  gland  is 
usually  enlarged,  but  according  to  Graves,  Stokes,  and 


*  Trousseau's  Clinical  Mediciue,  Syd.  Soc.  ed.  vol.  i.  p.  552. 
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Trousseau,  the  right  lobe  is  the  more  affected  of  the  two.  In 
three  out  of  the  four  cases  of  exophthalmic  goitre  related 
by  Morell  Mackenzie,*  the  right  lobe  was  the  larger,  and 
in  the  fourth  both  lobes  were  equal.  The  increase  in  the 
size  of  the  thyroid  is  at  first  almost  imperceptible,  but 
after  it  has  attained  certain  dimeasions  it  is  pi-oductive 
of  distressing  symptoms  from  interfering  with  respiration 
when  the  patient  is  in  the  recumbent  jjosition.  VV'ith  the 
hypertrophy  of  the  gland  tissue  there  is  dilatation  of  the 
vessels  of  the  gland,  and  this  can  be  easily  recognised  in 
severe  cases  by  placing  the  hand  over  the  thyroid,  when 
it  will  be  felt  to  exjjand  synchronously  with  the  pulsations 
of  the  carotids. 

Palpitation  of  the  Heart. — This  is  a  very  constant 
Symptom,  and  usually  the  one  which  first  attracts  the 
patient's  attention.  Trousseau  says: "  The  valvular  sounds 
are  exaggerated,  and  are  generally  accompanied  by  a  soft 
systoHc  bellows-murmur,  audible  in  the  large  arteries 
also.  The  carotids  pulsate  more  forcibly  than  natural, 
and  they  as  well  as  the  jugular  veins  have  a  share  in  the 
production  of  the  sounds  heard  over  the  enlarged  thy- 
roid."f  The  palpitations  appear  in  the  early  stages  of 
the  disease  to  be  due  to  f  anctional  derangement,  but  in 
the  latter  there  is  frequently  dilatation  of  the  cavities  of 
the  heart. 

Derangement  of  the  Visceral  Organs. — The  appetite  is 
variable — at  one  time  good,  at  another  almost  wanting.' 
The  bowels  are  irregular  in  their  action,  one  jjatient  suf- 
fering from  re]5eated  attacks  of  diarrhoea,  whilst  another 
is  troubled  with  flatus  and  constipation.  In  females  there 
is  almost  always  amenorrhcea.  Trousseau  remarks  :  "  In 
the  beginning,  menstruation  is  only  disturbed,  but  it  is 
after  a  time  completely  suppressed,  and  hoj^es  of  a 
favourable  issue  are  not  to  be  entertained  until  this 
function  is  perfectly  re-established.J 

Anoimia  generally  attends  this  disease,  but  it  is  by  no 
means  an  essential  condition,  as  exophthalmic  goitre  may 
exist  in  robust  and  florid-looking  patients. 

Treatment. — Dr.  Ti-ousseau  says :  "  I  can  from  expe- 
rience recommend  you  to  have  recourse  in  this  singular 


*  Transactions  of  the  Clinical  Society,  vol.  i.  p.  9. 
t  Trousseau's  Clinical  Medicine,  Syd.  Soc.  ed.  vol.  i.  p  646 
X  Ibid.,  p.  550. 
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affection  to  bleeding,  digitalis,  and  hydropathy."*  The 
first  and  last  of  these  remedies  I  have  not  tried,  but  digi- 
talis I  have  frequently  ordered,  and  always  with  benefit. 
The  iodide  of  potassium  generally  fails  to  do  good  in 
these  cases ;  it  depresses  too  much,  and  frequently  induces 
iodism.  From  the  usually  anjemic  state  of  the  patient, 
iron  would  naturally  be  suggested,  but  with  the  rapid 
pulse  which  mostly  accompanies  this  disease,  the  drug  is 
badly  borne,  and  aggravates  the  symptoms.  During  the 
paroxysms  of  dyspnoea  ice  should  be  applied  over  the 
thyroid  and  over  the  precordial  region  in  an  india-rubber 
ice-bag,  and  the  tincture  of  digitalis  ll\  10  to  H|  15  pre- 
scribed every  two  or  three  hours,  keeping  a  careful  watch 
over  the  patient  during  its  administration.  In  the  in- 
tervals between  the  paroxysms  small  doses  of  the  tincture 
of  digitalis,  combined  either  with  the  mineral  acids  or 
with  an  alkali,  according  to  the  special  indications  of  the 
case,  will  be  found  of  service.  If  there  is  habitual  con- 
stipation, the  bitter  waters  of  PuUna,  Friedrichshall,  or 
Kissingeu  may  be  also  prescril>ed.  In  female  patients, 
when  there  is  scanty  menstruation  or  amenorrhooa,  means 
should  be  taken  to  restore  the  uterine  functions.  In 
cases  which  have  resisted  medicinal  remedies,  I  would 
certainly  try  a  course  of  hydropathy,  with  the  hope  that 
by  acting  freely  on  the  skin  the  patient  may  gain  that 
relief  which  other  treatment  has  failed  to  afford. 

TUMOURS  OF  THE  ORBIT. 

Tumours  of  the  Oebit  may  be  divided  into  three 
classes:— 

1.  Those  which  originate  within  the  orbit. 

2.  Those  which  commence  within  the  eye,  and  after- 
wards extend  to  the  orbit ;  or  reappear  in  the  orbit  after 
the  eye  has  been  excised. 

3.  Those  which  have  their  origin  at  some  site  beyond 
the  eye  or  the  orbit,  but  have  extended  into  the  orbital 
cavity. 

It  would  be  out  of  place  to  discuss  in  this  manual  the 
nature  and  progress  of  all  the  varieties  of  tumours  which 
may  affect  the  orbit,  as  nearly  every  form  of  tumour 


*  Trousseau's  Clinical  Medicine,  Syd.  Soc.  ed.  vol.  i.  p.  588. 
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wliich  may  grow  elsewhere  may  spring  up  also  in  tliis 
locality.  I  shall  therefore  allude  only  to  those  growths 
which  have  some  special  bearing  on  the  treatment  to  be 
pursued  for  their  removal. 

1.  Tumours  -whicii  originate  within  the  orbit  soon 
manifest  their  presence  by  the  pressure  they  exert  on  the 
eye.  As  the  gro%Hh  advances,  the  globe  is  protruded  in 
one  or  other  direction,  according  to  the  position  the 
tumour  occupies  in  the  orbit.  All  sight  may  be  destroyed 
by  the  pressure  on  the  optic  nerve,  or  by  the  stretching 
and  extension  of  the  nerve  from  the  protrusion  of  the 
eye ;  or,  if  the  exophthalmos  is  great,  the  lids  may  fail  to 
cover  the  globe,  and  the  cornea  may  ulcerate  and  slough 
from  exposure.  It  is,  however,  often  astonishing  to  what 
an  extent  the  eye  may  be  projected  and  the  optic  nerve 
consequently  stretched,  without  producing  any  great  im- 
pairment of  vision ;  and  also  how  the  lost  sight  will  be 
regained  after  the  eye  has  been  restored  to  its  proper 
position  within  the  orbit  by  the  removal  of  the  morbid 
growth.  The  tumours  which  originate  within  the  orbit 
may  be  benign,  recurrent,  or  malignant ;  and  may  be  ex- 
tirpated with  more  favourable  prospects  of  success  than 
those  which  first  show  themselves  within  the  eye. 

Of  the  benign  growths  we  have  the  fibrous,  bony,  and 
cartilaginous  tumoui's,  and  cysts. 

Fihroits  tumours  usually  grow  from  the  periosteum  of 
the  orbit,  to  which  they  are  attached  by  either  a  broad  or 
a  pedunculated  base.  They  are  often  situated  near  the 
edge  of  the  orbit,  from  which  with  care  they  may  be 
removed  without  inj^iry  to  the  eye.  These  tumours,  when 
carefully  dissected  out  with  the  ]Dortion  of  the  periosteum 
from  which  they  have  sprung,  do  not  reappear. 

Bony  and  Cartilaginmis  Tumours. — The  exact  nature 
of  these  growths  can  only  be  ascertained  by  an  explora- 
tory incision,  when,  if  they  are  attached  by  a  short 
pedicle,  they  may  be  removed.  Occasionally,  however, 
their  base  is  so  extensive,  and  their  structure  so  dense, 
that  it  is  impossible  to  take  them  away.  For  the  ex- 
cision of  these  tumours  the  operator  should  be  provided 
with  small  bone  forceps,  a  gouge,  and  an  elevator,  as 
even  when  the  pedicle  is  small,  it  may.  be  impossible  to 
detach  it  without  the  use  of  some  bone  instruments. 

Gtjsts  of  the  orbit  are  of  various  kinds.  The  most  fre- 
quent are  the  atheromatous  and  the  steatomatous ;  but 
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serous,  hydatid,  and  other  forms  of  cysts  are  also  met 
with  in  this  locality.    The  most  satisfactory  method  of 
dealing  with  cysts  is  to  dissect  them  out,  but  this  is 
often  extremely  difficult,  and  occasionally  impracticable 
without  sacrificing  the  eye.    They  sometimes  so  entwine 
themselves  amongst  the  orbital  muscles  that  it  is  hard 
to  follow  them  ;  and  their  walls  are  frequently  so  thin 
that  they  either  give  way,  or  are  punctured  during  the 
opei'ation,  and  their  contents  having  escaj^ed,  it  becomes 
almost  impossible  to  identify  them  from  the  structui'es 
in  which  they  are  bui'ied.    Unless  the  cyst  is  completely 
excised,  it  is  liable  to  grow  again.    If  the  cyst  is  large, 
and  on  making  an  exploratory  incision  into  it,  its  con- 
tents are  found  to  be  fluid,  one  or  two  strips  of  lint  may 
be  introduced  into  its  cavity,  after  it  has  emptied  itself, 
with  the  object  of  exciting  sufficient  inflammatory  action 
to  cause  obliteration  of  the  sac.    Occasionally  an  orbital 
cyst  will  be  found  to  contain  hydatids,  which  may  be 
either  echinococci  or  cysticerci. 

Of  the  malignant  and  recurrent  growths  which  may 
originate  within  the  orbit  we  have  the  varieties  of  sar- 
comas, the  scirrhous  and  occasionally  the  medullary 
cancers.  Most  of  the  orbital  tumours,  however,  which 
have  been  called  medullary  cancers  have  been  in  adults 
soft  sarcomas,  and  in  children  gliomas  which  have  ex- 
tended from  the  eye  into  the  orbit. 

Of  the  recurrent  (jroivtJis  the  most  frequent  is  the  fibroid 
recurr&iit  {the  spindle  or  roiind-celled  sarcoma).  This 
tumour  iisually  grows  from  the  greater  part  of  the  peri- 
osteum lining  the  orbit,  and  can  only  be  eradicated  by 
completely  extirpating  it,  and  then  destroying  the  whole 
of  the  surface  from  which  it  springs.  *  This  is  best  done 
by  using  the  chloride  of  zinc  alter  the  tumour  has  been 
excised  in  the  manner  described  at  page  355  in  the  section 
on  Treatment  of  Okbital  Tumours.  These  recurrent 
growths  differ  from  the  cancerous  tumours  in  that  they 
do  not  invade  the  lymphatics  or  afiect  neighbouring 
organs. 

There  is  another  form  of  fibroid  tumour  which  is  re- 
current, but  in  a  difi'erent  sense  to  the  one  just  alluded  to. 
It  grows  from  only  a  limited  area  of  the  Uning  membrane 
of  the  orbit,  it  has  a  delicate  investing  capsule,  and  may 
be  pedunculated.  When  fairly  excised  with  the  portion 
of  the  periosteum  to  which  it  is  attached,  it  does  not 
return  in  the  same  locality ;  but  it  reappears  in  other 
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portions  of  the  body,  generally  selecting  for  itself  some 
fibrous  expansion  from  which  to  sprout.  I  have  had  one 
such  case  under  my  care,  and  as  it  is  an  example  of  a 
rather  rare  form  of  disease,  I  will  briefly  quote  it. 

In  May,  1866, 1  removed  from  the  left  orbit  of  a  lady  a  fibroid 
tumour  of  six  years'  growtb.  It  was  pedunculated,  enclosed  in  a 
delicate  capsule,  and  attached  to  a  small  portion  of  tbe  periosteum 
of  the  outer  wall  of  the  orbit,  which  I  also  excised  with  the 
tumour.  From  this  operation  she  rapidly  recovered,  and  the  eye, 
which  had  been  considerably  displaced,  and  impaired  in  vision, 
was  restored  to  its  normal  position,  and  soon  regained  much  of  its 
lost  sight.  In  March,  1867,  the  patient  returned  to  me  on  account 
of  a  tumour  which  occupied  the  whole  of  the  hard  and  a  portion 
of  the  soft  palate  of  the  left  side.  It  was  irregular  in  outline,  but 
perfectly  smooth  and  very  elastic.  It  was  first  noticed  about  four 
or  five  months  previously  as  a  small  swelling  in  the  upper  part  of 
the  left  hard  palate.  For  the  complete  removal  of  the  disease  I 
excised  the  whole  of  the  left  side  of  the  hard  palate,  and  as  much 
of  the  soft  palate  as  was  involved  in  the  disease.  From  this  ope- 
ration also  the  patient  made  a  good  recovery.  In  October  of  the 
same  year  she  again  came  to  me :  the  di.sease  had  recurred  on 
the  hard  palate  of  the  right  side.  There  was  also  a  fibroid  tumour 
in  the  parotid  region  on  the  same  side  of  the  face,  which  had 
existed  some  years,  and  had  now  begun  to  increase  in  size.  I 
accordingly  removed  with  the  gouge  the  tumour  in  the  palate, 
scooping  away  the  periosteum  and  the  corresponding  portion  of 
bone  to  which  the  growth  was  attached,  and  excised  the  parotid 
tumour.  From  this  operation  the  patient  soon  recovered,  and  up 
to  the  present  time,  July,  1873,  she  has  continued  without  a  re- 
currence of  the  disease. 

2.  The  Tumours  which  first  commence  within  the 
Eye,  and  afterwards  extend  to  the  Orbit;  or  re- 
appear IN  THE  Orbit  after  the  Eye  has  been  excised, 
are  the  sarcomas  and  melanotic  sarcomas  of  the  choroid, 
and  the  retinal  gliomas.  See  Intra- ocular  Tumours, 
page  193.    For  treatment,  see  section  below. 

3.  Tumours  which  have  their  origin  at  some  site 

BEYOND  THE  EyE  OR  THE  OrBIT,  BUT  HAVE  EXTENDED  INTO 

THE  Orbital  Cavity. — Such  growths  may  spring  from 
the  antrum,  the  frontal  sinuses,  the  lachrymal  canals,  or 
from  some  of  the  bones  which  help  to  form  the  base  of 
the  skull,  as  the  pterygoid  processes,  or  the  body  of  the 
s])henoid.  In  all  cases  they  should  if  practicable  be 
removed,  and  at  as  early  a  period  as  possible.  Examples 
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of  remarkable  displacement  of  tlie  eye  from  such  growths 
encroaching  on  the  orbit,  will  be  found  in  Heath's  valu- 
able book  on  "  Injuries  and  Diseases  of  the  Jaws,"  pages 
238  and  247. 

Treatment  of  Orbital  Tumours. — In  all  cases  which 
admit  of  a  reasonable  hope  of  success,  the  morbid  growth 
should  be  excised,  and  the  eye  if  possible  saved.  When 
the  tumour  is  cancerous  or  recurrent  and  occupies  the 
greater  part  of  the  cavity  of  the  orbit,  the  eye  must  be 
tirst  enucleated,  even  though  it  "still  retain  some  sight,  in 
order  to  afford  sufficient  space  for  the  complete  removal 
of  the  growth.  The  small  fibrous,  or  bony  and  cartila- 
ginous tumours,  or  even  cysts,  may  often  be  taken  from 
the  orbit  without  injury  to  the  eye.  The  morbid  growth 
may  be  frequently  removed  by  an  incision  through  the 
conjunctiva,  and  especially  if  the  globe  has  been  already 
excised;  but  when  more  room  is  required  the  external 
can  thus  must  be  freely  divided,  so  that  the  lids  may  be 
turned  either  upwards  or  downwards,  and  thus  the  outer 
boundary  of  the  orbit  be  completely  exposed.  Whenever 
there  is  any  doubt  as  to  the  nature  of  the  tumour,  the 
surgeon  should  make  an  incision  down  to  it,  but  be  pre- 
pared to  act  at  once  upon  the  information  which  he  thus 
gains.  In  bony  tumours  the  base  is  sometimes  found  to 
be  so  large,  and  the  structure  so  hard,  that  it  is  more 
prudent  to  close  the  wound  than  to  proceed  with  the 
operation.  This  caution  is  specially  applicable  to  the 
broad-based  ivory  exostoses  which  are  occasionally  met 
with  in  the  orbit.  For  all  the  maUgnant  and  recurrent 
growths,  the  mere  excision  of  the  disease  is  not  sufficient 
even  though  the  whole  mass  be  apparently  taken  away, 
as  some  germs  will  certainly  be  left,  which  will  in  all  pro- 
bability cause  the  tumour  to  grow  again.  Having  excised 
as  much  of  the  tumour  as  can  with  safety  be  removed 
with  cutting  instruments,  the  actual  cautery  should  be 
freely  applied  to  those  parts  of  it  which  still  remain,  and 
to  all  the  bleeding  pomts.  When  all  haamorrhage  has 
been  arrested,  the  chloride  of  zinc  paste  (F.  7)  spread  on 
small  pieces  of  Hnt,  should  be  laid  evenly  over  the  whole 
surface  from  which  the  growth  has  sprung.^  A  small 
pledget  of  cotton  wool  should  then  be  placed  in  the  orbit, 
and  over  this  a  fold  of  dried  lint,  which  is  to  be  held  in 
situ  by  a  bandage  tied  firmly  around  the  head.  Before 
the  patient  awakes  from  the  chloroform,  from  one-sixth 
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to  one-third  of  a  grain  of  the  acetate  of  morphia  (F.  24), 
according  to  the  strength  of  the  patient,  should  be  in- 
jected subcutaneously  into  the  arm,  and  rej^eated  in  two 
hours  if  the  pain  be  severe. 

In  cases  where  I  have  excised  the  eye  with  the  orbital 
tumour,  and  have  been  able  to  preserve  the  conjunctiva 
which  covered  the  globe,  I  have  adoiDted  the  following 
method  of  applying  the  chloride  of  zinc  paste,  in  order  to 
avoid  the  sloughing  of  the  eyelids  which  so  frequently 
happens  from  the  action  of  the  caustic  extending  to 
them. 

After  the  excision  of  the  eye  and  morbid  growth,  pres- 
sure is  to  be  made  into  the  orbit  until  all  bleeding  has 
ceased.  The  mouth  of  the  conjunctival  bag  from  which 
the  globe  has  been  enucleated  is  now  to  be  held  open 
with  two  pairs  of  forceps,  whilst  the  chloride  of  zinc  paste 
spread  on  strips  of  lint  is  passed  into  it.  The  conjunc- 
tival edges  are  then  to  be  drawn  together  by  a  single  suture. 
In  this  way  I  have  destroyed  the  greater  part  of  the  con- 
tents of  the  orbit,  without  afiecting  the  lids. 

On  the  day  following  the  operation  the  bandage  may  be 
removed,  and  if  there  is  much  tension  of  the  lids  fi-om  the 
stuffing  within  the  orbit,  some  of  the  cotton  wool  may  be 
gently  drawn  out,  and  a  piece  of  clean  lint  being  laid  over 
the  parts,  another  bandage  should  be  lightly  applied.  The 
remainder  of  the  cotton  wool  should  be  taken  away  on 
the  second  day,  and  a  little  more  laid  loosely  within  the 
orbit  to  absorb  the  discharge  as  soon  as  suppuration  com- 
mences. This  dressing  may  be  repeated  daily,  but  the 
pieces  of  lint  on  which  the  chloride  of  zinc  has  been  ap- 
plied should  not  be  removed  until  suppuration  has  quite 
loosened  them  from  the  surface  against  which  they  were 
placed.  After  about  ten  or  twelve  days  the  sloughs  will 
separate  from  the  orbit,  and  if  any  suspicious-looking 
granulations  spring  up,  they  should  be  touclied  with  the 
solid  chloride  of  zinc,  or  with  the  potassa  cum  (;alce.  On 
three  occasions  1  have  seen  epileptic  convulsions  follow 
within  thirty-six  hours  after  the  operation,  but  they 
have  in  each  instance  ceased  shortly  after  the  removal 
of  the  cotton  wool  and  the  chloride  of  zinc  from  the 
orbit.  The  fits  did  not  recur,  and  the  patients  perfectly 
recovered. 

The  success  of  this  mode  of  treatment  has  been  well 
proved,  and  two  striking  instances  of  its  efficacy  have 
been  recorded  in  the  "  Pathological  Transactions."  The 
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first  was  in  a  patient  under  Mr.  De  Morgan,  who  removed 
a  large  enceplialoid  tumour  from  the  orbit.  "It  projected 
nearly  four  inches  forward  from  the  cheek  on  the  outside, 
and  about  two  inches  and  three-quarters  from  the  nasal 
side."*  The  man  died  one  year  and  nine  months  after  the 
operation  from  paraplegia,  but  there  was  no  return  of  the 
disease  in  the  orbit.  The  account  of  the  post-mortem 
examination  will  be  found  in  the  "  Pathological  Trans- 
actions," vol.  xviii.  page  220. 

The  second  case  (tig.  83)  was  a  patient  xmder  my  care 
in  the  Middlesex  Hospital,  from  whom  I  removed  a  scir- 
rhous tumour  of  the  orbit.f  and  at  the  same  time  a 
secondary  scirrhous  tubercle  in  the  skin  in  front  of  the 
ear  and  lying  over  the  parotid  gland.    The  whole  of  the 


Fig.  83. 


Fig.  82  is  from  a  photograph  of  the  patient  after  she  had 
recovered  from  the  operation. 


*  Pathological  Transactions,  vol.  xvii.  pp.  265-271. 
t  Ibid.,  vol.  xviii.  pp.  233-235. 
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bones  of  the  orbit  were  detached  in  one  piece  (fig.  84)  and 
are  to  be  seen  in  the  Museum  of  the  Middlesex  Hospital, 
The  operation  was  performed  in  February,  1866,  and  up  to 
the  present  time,  August,  1873,  the  patient  ha  s  continued 
quite  well  and  free  from  any  recurrence  of  the  disease. 


Fig.  84. 


Fig.  84  represents  the  bones  of  the  orbit  as  they  came 
away  in  one  piece  after  the  application  of  the  chloride 
of  zinc  paste. 

Acute  Inflammatory  Exudation  into  the  Orbit. — 
A  case  of  this  nature  was  under  the  joint  care  of  Dr. 
Goodfellow  and  myself  at  the  Middlesex  Hospital.  It 
presented  all  the  symptoms  of  a  rapidly  increasing  can- 
cerous tumour;  but  after  I  had  enucleated  the  eye,  and 
excised  the  solid  growth  which  tilled  the  orbit,  it  proved 
on  a  microscopical  examination  to  be  perfectly  structure- 
less, and  was  probably  the  product  of  acute  iuflanunation, 
most  likely  specific.  The  man  continued  in  the  hospital 
until  his  death  five  months  afterwards,  when  a  post- 
mortem examination  explained  most  of  the  symptoms 
observed  during  life.  A  short  account  of  the  case  was 
given  in  the  Lancet,*  from  which  I  have  abstracted  the 
following  notes : — 


*  See  Lancet,  April  18,  1868. 
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The  patient  was  under  the  care  of  Dr.  Goodfellow  in  one  of  the 
medical  wards  ;  after  suffering  much  pain,  the  eye  witliin  twenty- 
four  hours  was  found  to  bulge  considerably.  There  was  paralysis 
of  all  the  ocular  muscles,  great  impairment  of  sight,  and  oedema 
of  the  lids,  with  slight  chemosis  of  the  conjunctiva.  I  was  asked 
to  see  the  man,  and  believing  from  the  rapidity  of  the  symptoms, 
that  they  were  due  to  some  kind  of  inflammatory  exudation,  I 
thrust  a  bistoury  into  the  orbit  through  the  upper  lid.  Only  a 
little  serum  escaped.  The  bulging  of  the  eye  steadily  increased, 
and  with  it  the  swelling  of  the  lids  and  chemosis  of  the  conjunc- 
tiva. The  pain  in  the  head  and  orbit  at  times  was  very  conside- 
rable, and  twice  it  was  relieved  by  some  leeches  to  the  temple. 
Iodide  of  potassium  was  administered  in  large  doses,  but  without 
affording  any  relief.  The  urgent  symptoms  continued,  the  eye 
became  quite  blind  and  immoveable,  and  began  to  suppurate. 
As  the  eye  was  now  lost,  and  the  man's  sufferings  were  extreme, 
I  excised  the  globe,  and  then  came  down  upon  a  hard  conical- 
shaped  mass,  which  exactly  filled  the  whole  of  the  orbit.  The 
peri-orbital  membrane  was  in  situ  with  the  bone,  and  the  tumour 
corresponded  with  the  cone  which  is  formed  by  the  muscles  and 
vessels  as  they  pass  from  the  apex  of  the  orbit  to  the  eye.  I 
removed  as  much  of  this  solid  material  as  I  was  able,  leaving 
only  a  .small  portion  at  the  very  apex  of  the  orbit,  which  I  felt 
it  would  be  unsafe  to  meddle  with.  Examined  with  the  micro- 
scope by  Messrs.  De  Morgan,  Hulke,  and  Cay  ley,  the  conclusion 
was,  that  this  solid  mass  was  only  inflammatory  exudation  ;  it 
was  perfectly  structureless.  The  following  day  the  man  had 
three  epileptic  fits,  but  from  these  he  recovered,  and  so  far  as  the 
orbit  was  concerned  he  afterwards  did  perfectly  well.  There  was 
very  free  suppuration,  which  was  followed  by  complete  cicatri- 
zation. 

For  the  first  fortnight  after  the  operation  the  man  seemed 
decidedly  relieved,  but  the  pain  in  the  head  then  returned  ;  and 
on  awaking  one  morning  he  found  the  left  half  of  his  face  para- 
lysed. He  was  then  transferred  to  the  physicians'  wards,  where 
he  gradually  became  heniiplegic,  in  which  condition  he  remained 
until  he  died. 

Post-mortem  examination  ten  hours  after  death.  Rigor  mortis 
strongly  marked.  Body  much  wasted  ;  nodes  on  the  right  tibia. 
On  removing  the  scalp,  the  outer  table  of  the  skull  presented  a 
carious  worm-eaten  appearance,  and  the  bone  was  adherent  at 
points  to  an  irregularly  thickened  dura  mater.  In  the  substance 
of  the  left  cerebral  hemisphere  near  the  front  of  the  upper  sur- 
face, was  a  nodule  of  firm  greyish  syphilitic  deposit,  the  size  of  a 
filbert.  At  the  surface  of  the  corresponding  part  on  the  right 
side,  where  the  pia  mater  adhered  to  the  brain,  there  was  a  cir- 
cumscribed abscess.  There  was  also  another  abscess,  of  the  size 
of  a  hazel-nut,  in  the  substance  of  the  left  cerebellar  hemisphere. 
There  was  necrosis  of  the  petrous  portion  of  the  left  temporal 


360 


DISEASES  OF  THE  ORBIT. 


bone,  with  an  abscess  above  it  leading  into  the  left  inferior 
petrosal  and  left  lateral  sinuses,  both  of  which  were  filled  with 
pus. 

Cases  of  acute  inflammatory  exudation  into  the  orbit 
are  no  doubt  rai-e,  but  I  suspect  that  they  are  more  fre- 
quent than  the  hospital  records  would  lead  us  to  antici- 
pate. It  is  only  on  this  supposition  that  I  can  account 
for  the  occasional  instances  which  one  meets  with  in 
practice  of  the  gradual  subsidence  without  operative 
treatment  of  firm  orbital  tumours,  which  had  conside- 
rably disjjlaced  the  eye  and  had  been  readily  felt  with 
the  finger  in  the  orbit. 

In  October,  1866,  I  saw  in  consultation  with  Dr.  Stallard  a 
patient,  set.  twenty,  whose  right  eye  was  protruded  rather  more 
than  half  an  inch  from  the  orbit  by  a  firm  growth,  the  margin  of 
which  could  be  distinctly  felt  with  the  tip  of  the  finger  pressed 
within  the  orbit.  The  eye  began  to  bulge  suddenly  in  the  pre- 
vious May,  after  a  considerable  swelling  of  the  face,  for  which  he 
had  a  tooth  removed  ;  and  from  that  date  up  to  the  time  I  saw 
him,  the  proptosis  had  continued  to  increase.  Thinking,  from  the 
history  of  the  cascj  that  the  symptoms  might  be  due  to  some  in- 
flammatory exudation,  I  thrust  a  bistoury  through  the  upper  lid 
in  two  places  into  the  orbit,  but  only  a  little  blood  escaped.  He 
was  then  ordered  a  mixture  with  iodide  of  potassium,  and  since 
then  he  has  steadily  improved.  The  tumour  within  the  orbit  has 
so  far  subsided,  and  the  eye  has  resumed  so  nearly  its  normal 
position,  that  an  ordinary  observer  would  foil  to  notice  any  dif- 
ference in  the  prominence  of  the  two  eyes. 

DISTENSION  OF  THE  FRONTAL  SINUS. 

The  frontal  sinus  may  be  distended  with  pent-up  secre- 
tion, or  pus,  and  the  tumour  thus  formed  may  so  closely 
resemble  a  growth  from  within  the  orbit  as  to  render  it 
difficult  to  arrive  at  a  correct  diagnosis  without  making 
an  exploratory  incision.  In  order  to  rightly  estimate  the 
displacement  of  the  globe  which  an-  expanded  frontal 
sinus  may  produce,  it  will  be  necessary  to  refer  briefly  to 
the  anatomy  of  the  dry  skull. 

The  frontal  sinuses  are  two  bony  cavities  placed  between 
the  inner  and  outer  tables  of  the  vertical  portion  of  the 
frontal  bone,  completely  separated  from  each  other  by  a 
bony  septum.  Each  of  these  spaces  is  subdivided  into 
cells  by  delicate  lamellae  of  bone.  These  cells  extend 
iipwards  about  one  inch,  gradually  becoming  narrower  as 


DISTENSION  OF  THE  FEONTAL  SINUS.  361 


they  ascend,  until  the  opposed  plates  of  the  frontal  bone 
come  almost  into  contact,  a  thin  layer  of  diploe  only  in- 
tervening. Forwards  and  outwards  the  frontal  cells  are 
prolonged  between  the  layers  of  bone  which  fonn  the  roof 
of  the  orbit  as  far  as  the  mesial  line  of  that  cavity,  at 
which  part  they  cease,  fi-om  the  opposed  laminas  of  bone 
falling  together.  The  half-cells  which  are  seen  in  the  dry 
frontal  bone  at  the  nasal  notch  are  completed  by  corre- 
sponding half-cells  on  each  side  of  the  cribriform  plate  of 
the  ethmoid  bone.  The  frontal  cells  communicate  with 
the  middle  meatus  of  the  nose  by  means  of  the  infundi- 
bulum,  which  is  a  long  and  tortuous  bony  canal,  connect- 
ing the  anterior  ethmoidal  cells  with  the  frontal  sinus 
above,  and  with  the  meatus  of  the  nose  below. 

The  situation  of  the  frontal  sinuses  is  indicated  on  the 
exterior  of  the  frontal  bone  by  two  prominences  over  the 
root  of  the  nose,  more  or  less  strongly  marked  in  all 
people,  and  called  the  nasal  eminences. 

Such  being  the  disposition  of  the  frontal  cells,  it  is  easy 
to  conceive  in  what  direction  a  new  growth,  or  an  accu- 
mulation of  fluid,  would  cause  them  to  distend.  Of  their 
boundary  walls  the  weakest  is  that  towards  the  orbit, 
where  the  bony  plate  which  separates  that  cavity  from 
the  frontal  sinus  is  exceedingly  thin,  and  often  in  the  dry 
skull  semi-transparent ;  so  delicate  indeed  in  structure  is 
the  upper  and  inner  part  of  the  orbit,  that  the  finger,  in 
many  of  the  dry  preparations,  may  be  easily  pushed 
through  it. 

Causes. — In  most  cases  distension  of  the  frontal  sinus 
is  due  to  an  injury  at  some  remote  period,  frequently  at 
a  date  so  far  from  the  symptoms  which  first  attracted  the 
patient's  notice,  that  it  seems  at  first  difficult  to  fairly 
conclude  that  the  disease  is  the  result  of  the  accident.  The 
extent,  however,  to  which  the  sinus  is  often  found  dilated, 
and  the  time  which  must  necessarily  be  consumed  to  eflfect 
this  distension  of  a  bony  cavity,  together  with  the  oft-told 
tale  of  a  blow  or  a  fall  years  ago,  can  only  lead  to  the  con- 
clusion that  an  injury  is  the  most  frequent  exciting  cause 
of  these  accumulations.  The  explanation  is  probably  to 
be  found  in  the  supposition,  that  at  the  time  of  the  acci- 
dent a  fracture  of  some  of  the  anterior  ethmoidal  or 
frontal  cells  produced  a  closure  of  the  infundibulum,  the 
canal  by  which  the  mucus  from  the  frontal  sinus  escapes 
into  the  nose.  This  channel  being  closed,  there  is  at 
once  a  retention  of  all  muc(?u3  secretion,  which  from  that 
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time  slowly  accumulates  and  gradually  expands  the 
siniis. 

Fig.  85. 


Fig.  85  is  the  drawing  of  a  patient,  set.  fifty-eight,  who  waa 
under  my  care  with  an  enormous  distension  of  the  left  frontal 
sinus.  The  disease  in  his  case  was  clearly  traceable  to  a  kick  he 
received  on  the  left  eyebrow  from  a  horse  when  four  years  old, 
fifty-four  years  ago.  There  was  still  remaining  as  the  result  of 
the  injury  a  depression  of  the  bone  over  the  left  eyebrow,  and  a 
scar  on  the  inner  side  of  the  nose.  The  left  eye  was  conside- 
rably displaced  by  the  tumour;  it  was  half  an  inch  further  from 
the  nose,  and  nearly  an  inch  lower  down  in  the  face  than  its 
fellow  of  the  opposite  side.  The  eye  was  projected  outwards, 
and  the  patient  was  unable  by  any  effort  to  draw  it  inwards. 
Tlie  inner  half  of  the  field  of  vision  was  lost,  but  in  the  outer 
half  he  could  count  fingers,  although  he  was  unable  to  read  any 
sized  type.  On  the  left  side  of  the  bridge  of  the  nose  there  was 
a  smooth,  round,  elastic  swelling  about  the  size  of  half  a  large 
walnut  protruding  from  the  inner  side  of  the  orbit.  It  varied  in 
size,  being  much  smaller  when  he  arose  in  the  morning,  and 
larger  when  he  went  to  bed  at  night.  There  was  no  pain  in  the 
tumour,  nor  in  the  scar  of  the  old  injury. 

On  the  patient's  admission  into  the  hospital  I  performed  the 
operation  I  have  described  at  page  365,  and  passed  an  india- 
rubber  drainage  tube  through  the  distended  sinus  into  the  left 
cavity  of  the  nose  and  out  of  the  corresponding  nostril,  as  is 
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represented  in  the  woodcut,  fig.  87.  The  contents  of  the  cyst 
consisted  solely  of  a  thick  dark  glairy  fluid,  evidently  the  pent- 
up  accumulation  of  many  years'  secretion  of  the  lining  membrane 
of  the  frontal  sinus.  A  very  slight  amount  of  irritation  followed 
this  operation,  and  the  patient  in  a  few  days  expressed  himself 
greatly  relieved  of  the  sense  of  weight  which  had  lately  oppressed 
his  brow.  A  free  discharge  drained  through  tlie  tube,  which  was 
shifted  twice  a  day,  and  previous  to  each  shifting  the  cavity  of 
the  cyst  was  thoroughly  cleansed  with  a  solution  of  carbolic  acid, 
niiv  ad  aquse  5j,  which  was  squirted  into  the  sinus  through  the 
drainage  tube. 

Gradually  the  discharge  diminished  in  quantity ;  and  as  the 
cyst  walls  contracted,  the  eye  regained  to  a  great  extent  its 
proper  position  within  the  orbit.  The  tube  was  worn  for  nearly 
eight  months,  when,  as  all  discharge  had  ceased,  it  was  with- 
drawn. After  the  removal  of  the  drainage  tube  there  was  left  a 
fistulous  opening  at  the  inner  angle  of  the  orbit. 

A  case  also  ia  recorded  by  Mr.  Hulke,  of  a  girl,  set. 
seventeen,  with  great  expansion  of  the  right  frontal  sinus, 
which  was  evidently  caused  by  an  accident  when  she  was 
five  years  of  age.  "  She  fell  from  a  window  and  received 
a  cat  over  the  right  eyebrow.  Her  forehead  was  much 
bruised  and  swollen,  and  she  had  concussion  of  the 
brain."* 

There  are,  however,  cases  of  distended  frontal  sinus  in 
which  no  history  of  an  injury  can  be  traced.  The  only 
conclusion  which  can  then  be  drawn  is,  that  from  some 
accidental  cause  which  we  cannot  detect,  the  communica- 
tion between  the  frontal  cells  and  the  nose  through  the 
infundibulum  has  been  closed,  possibly  from  some  inflam- 
mation of  the  lining  mucous  membrane.  This  hypothesis 
seems  the  probable  explanation  of  the  following  case 
of  distension  of  the  frontal  sinus  in  a  young  girl  who 
had  never  received  an  injury.  Her  mother  dated  the 
disease  from  an  attack  of  erysipelas  of  the  head  and  face 
when  she  was  six  years  old : — 

Alice  S  ,  eet.  twenty-one,  came  under  my  care  at  the  Oph- 
thalmic Hospital,  on  April  6th,  1869,  on  account  of  a  tumour  on 
the  inner  side  of  the  orbit  which  projected  the  eye  downwards 
and  outwards,  as  is  correctly  represented  in  the  woodcut  (fig.  86), 
taken  from  a  photograph. 

History. — The  girl  states  that  about  six  years  ago  she  noticed 
a  swelling  at  the  inner  side  of  the  left  orbit,  close  to  the  bridge 


*  Koyal  London  Ophthalmic  Hospital  Eeports,  vol.  iii.  p.  153. 
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of  the  nose ;  it  was  small  and  soft  lo  tlie  toucli,  and  varied  in 
size,  being  lafger  at  one  time  than  another ;  it  gradually^  in- 
creased until  it  attained  the  dimensions  shown  in  the  drawing. 
The  sight  of  the  eye  is  good.  She  can  read  No.  I.  with  ease  at 
12  inches,  and  No.  XX.  Snellen  at  20  feet.  Her  mother  thinks 
that  the  swelling  originated  in  a  severe  attack  of  erysipelas 
which  she  had  when  she  was  six  years  eld.  On  two  occasions 
the  tumonr  has  been  punctured,  and  each  time  a  thick  fluid  was 
evacuated. 

Fig.  86. 


After  her  admission  into  the  hospital,  I  performed  on  this 
patient  the  operation  described  at  page  365,  and  succeeded  in  in- 
troducing a  drainage  tube  through  the  distended  sinus,  as  is 
represented  in  fig.  87.  After  cutting  into  the  tumour,  my  finger 
passed  readily  into  a  large  cavity,  the  dilated  frontal  sinus,  in 
which  I  detected  a  small  portion  of  necrosed  bone,  which  was, 
however,  too  firmly  adherent  to  the  living  structure  to  be  de- 
tached. The  contents  of  the  cyst  consisted  partly  of  the  same 
dark  glairy  fluid  as  was  found  in  the  fir.st  patient,  but  partly  also 
of  pus,  with  which  the  dark  fluid  was  freely  streaked. 

This  patient  completely  recovered,  and  in  the  last  photograph 
she  sent  me,  the  eye  appeared  to  have  regained  almost  its  normal 
position. 

Symptoms. — Distension  of  tlie  frontal  sinus  may  be 
acute  or  chronic. 
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Wlien  tlie  distension  is  acute  it  is  due  to  inflammation 
of  the  mucous  membi-ane  of  tlie  sinus,  which  leads  to  the 
formation  of  pus.  There  is  generally  a  dull  aching  pain 
over  the  brow  and  i*oot  of  the  nose,  accompanied  by  con- 
siderable constitutional  disturbance.  The  pus  gradually 
accumulates  in  the  frontal  sinus,  and  ultimately  dis- 
charges itself  either  by  bursting  into  the  nose,  or  by 
making  an  exit  for  itself  through  the  upper  and  inner 
part  ot  the  orbit.  When  the  latter  site  is  selected  there 
is  usually  some  bulging  of  the  distended  sinus  into  the 
orbit,  and  a  slight  displacement  of  the  eye  downwards 
and  outwards.  The  upper  lid  becomes  red  and  swollen, 
and  the  tumour  examined  with  the  finger  is  tender,  and 
will,  if  sufficient  thinning  of  the  bone  has  taken  place, 
impart  a  sense  of  fluctuation. 

In  most  cases  the  distension  of  the  frontal  sinus  is 
chronic,  and  the  collection  of  fluid  within  its  walls  is  the 
pent-up  secretion  of  many  years.  Sealed  ^vithin  a  bony 
cavity,  no  decomposition  ensues,  and  increasing  year 
by  year  in  quantity  it  distends  the  sinus  and  displaces 
the  eye.  There  is  frequently  no  pain,  not  even  a  sense  of 
weight  over  the  brow.  The  only  symptoms  which  are 
manifest  to  the  patient  are,  the  gradual  formation  of  a 
tumour  at  the  upper  and  inner  portion  of  the  orbit,  and 
a  slow  but  steadily  increasing  protrusion  of  the  eye 
downwards,  outwards,  and  forwards.  In  one  patient  under 
my  care  (fig.  85),  the  displacement  was  so  extreme  that  the 
upper  margin  of  the  cornea  of  the  left  eye  was  below  the 
level  of  the  TUjlit  lower  lid.  Occasionally  the  early 
symptoms  are  chronic,  whilst  the  later  ones  are  sub- 
acute, and  productive  of  a  feeling  of  constant  heaviness 
and  aching  across  the  forehead.  The  disease  is  usually 
confined  to  the  frontal  sinus  of  one  side,  but  a  case  oc- 
curred under  Mr.  Hulke  of  a  man  in  whom  both  frontal 
sinuses  were  affected. 

Treatment  of  Distension  of  the  Frontal  Sinus. — The 
objects  to  be  attained  are,  first  to  evacuate  the  pent-up 
fluid,  and  then  to  establish  a  free  communication  between 
the  frontal  sinus  and  the  nose,  through  which  the  secre- 
tion may  continue  to  drain  as  fast  as  it  is  secreted.  By 
these  means  the  cavity  of  the  sinus  will  gradually  collapse, 
and  the  eye  will  be  restored  in  a  great  measure  to  its 
normal  position.  The  ends  to  be  desired  will  be  accom- 
plished by  the  following  operation  : — 

A  single  curved  incision  parallel  with  the  fold  above 
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the  lid  is  to  be  made  over  the  most  prominent  part  of  the 
tumour,  and  having  by  a  little  dissection  exjiosed  its  sur- 
face, the  scalpel  should  be  plunged  into  it,  and  an  open- 
ing made  to  the  extent  of  the  incision.  The  index  finger 
of  the  right  hand  is  now  to  be  pushed  into  the  sinus 
through  the  wound  to  ascertain  the  size  of  the  cavity  and 
if  there  is  any  necrosed  or  carious  bone.  Whilst  thus 
exploring  the  sinus,  the  little  finger  of  the  left  hand 
should  be  passed  ujd  the  corresponding  nostril  and  an 
endeavour  made  to  find  out  the  spot  at  which  the  tip  of 
the  finger  in  the  sinus  will  apjiroximate  most  closely  the 
end  of  the  one  in  the  nose.  After  a  little  search  it  will  be 
found  that  at  one  part  the  fingers  will  almost  meet, 
there  being  only  a  thin  plate  of  bone  between  them. 
Ha\'ing  gained  this  information,  the  finger  in  the  frontal 
sinus  is  to  be  withdrawn,  but  that  in  the  nostril  is  to  be 
retained  in  situ  to  act  as  a  guide  to  the  gouge  or  elevator, 
which  is  to  be  passed  into  the  sinus  and  made  to  force  a 
l^assage  into  the  nose  through  the  lamina  of  bone  on 


Fio.  87. 


which  the  tip  of  the  little  finger  is  resting,  A  communi- 
cation between  the  frontal  sinus  and  the  nose  having  been 
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thus  established,  an  india-rubber  drainage  tube  with 
holes  cut  at  short  distances  is  to  be  introduced,  one  ex- 
tremity of  which  is  to  be  afterwards  fastened  on  the 
forehead,  whilst  the  other  end  protrudes  slightly  from  the 
nostril. 

The  easiest  way  of  introducing  the  drainage  tube  is  to 
])ass  a  probe  with  an  eye  up  the  nostril  and  out  of  the 
wound,  and  having  fastened  the  tube  to  it  by  means  of  a 
piece  of  string,  to  draw  it  back  again  through  the  nose. 

The  object  of  the  drainage  tube  is  to  keep  the  channel 
between  the  two  cavities  from  closing,  and  to  enable  the 
attendant  to  wash  out  the  frontal  sinus  at  least  twice  a 
day  with  some  astringent  and  disinfectant  solution.  For 
the  latter  purpose  the  lotio  alum,  cum  zinc,  sulph.,  or 
the  lotio  acid,  carbolic.  (F.  42,  47)  may  be  injected  with 
a  glass  syringe  through  one  of  the  openings  at  the  upper 
extremity  of  the  tube.  The  drainage  tube  should  be 
worn  for  five  or  six  months,  or  until  all  dischai'ge  from 
the  nose  has  ceased.  The  results  of  these  cases  when 
thus  treated  are  usually  most  satisfactory. 


Fio.  88. 
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1.  Liebreich's  Eye  Bandage. 


The  bandage  consists  of  a 
linen  or  a  knitted  cotton  band, 
A,  from  10  to  10^  inches  in 
length,  and  2^  inches  in  width  ; 
at  either  end  of  which  are  at- 
tached tapes  to  keep  it  in  posi- 
tion on  the  head.  The  tapes 
should  be  one  inch  in  width. 
One  tape,  B,  11 4  to  12  inches 
in  length,  extends  across  the 
top  of  the  head  from  ear  to  ear 
and  terminates  in  a  loop,  through 
which  the  second  tape,  C  D, 


passes, 


as  in  the  woodcut. 


To  apply  the  bandage  : — 
The  patient  having  been  told 
to  gently  close  the  lids  of  both 
eyes,  a  small  square  of  linen  is 
laid  over  each,  upon  which  are 
placed  small  pads  of  cotton 
wool  or  charpie.  The  bandage, 
which  had  been  previously  fitted 


to  the  head,  is  now  drawn  across 
the  eyes  and  fastened  on  the 
temple,  opposite  to  the  eye 
which  has  undergone  the  opera- 
tion.   (See  fig.  88.) 

2.  The  Compress  Bandage. 

*'  This  bandage  should  be 
about  I'l  yards  in  length,  and  1^ 
inches  in  width  ;  the  outer  two- 
fhirds  should  consist  of  fine  and 
very  elastic  flannel,  the  central 
third  of  knitted  cotton  The 
eye  having  been  padded,  the 
bandage  is  to  be  adjusted  in 
the  following  manner  :— One 
end  is  to  be  applied  to  the  fore- 
head just  above  the  afi"ected 
eye,  and  is  then  to  be  passed  to 
the  opposite  side  of  the  fore- 
head, above  the  ear,  to  the  back 
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of  the  bead  :  the  knitted  por- 
tiou  is  then  to  be  carried  on 
below  the  ear,  and  brought  up- 
wards over  the  compress,  the 
bandage  being  passed  across 
the  forehead,  and  its  end  firmly 
pinned.  The  opposite  eye  may 
be  closed  with  sticking  plaster, 
or  if  it  also  requires  a  compress, 
a  separate  l^andage  is  to  be  ap- 
plied to  it."* 

In  the  place  of  the  flannel 
and  knitted  cotton  bandage 
above  described,  a  fine  linen 
one  will  answer  equally  well. 

3.  Mercurial  Vapour  Bath. 

The  following  is  Mr.  Henry 
Lee's  description  of  his  mercu- 
rial vapour  bath.  "It  consists 
of  a  kind  of  tin  case,  containing 
a  spirit  lamp.    In  the  centre, 


immediately  over  the  wick  of 
the  lamp,  is  a  small  circular  tin 
plate,  upon  which  the  mei-curial 
powder  is  placed.  Aroflnd  this 
is  a  circular  depression,  which 
is  half  filled  with  boiling  water. 
The  patient  places  this  on  the 
ground,  and  sits  over  it,  or  near 
it,  on  a  small  cane  stool.  He 
is  then  enveloped,  lamp  and 
all,  in  a  circular  cloak,  made 
expressly  for  this  purpose  by 

*  "Observations  on  Compressive 
Bandap-cs,"  by  Prof.  Von  Graefe, 
abridg-cd  and  translated  by  Soolbers 
Wells,  iJ.  L.  O.  II.  Hep.,  vol.  iv.  p. 
206. 


Messrs.  Savigny.  When  a 
cloak  cannot  be  procured,  a 
double  blanket  answers  the  pur- 
pose very  well.  At  the  expira- 
tion of  a  quarter  of  an  hour  or 
twenty  minutes,  the  calomel 
which  is  placed  upon  the  lamp, 
the  water,  and  the  spirit  will 
have  disappeared,  and  the  pa- 
tient may  then  get  into  bed. 
During  the  time  the  patient  is 
taking  the  bath,  he  may  inhale 
the  vapour  for  half  a  minute  or 
a  minute,  on  two  or  three  diSe- 
rent  occasions,  with  advantage  ; 
and  after  the  bath  is  over  he 
must  contrive  not  to  wipe  ofi' 
the  calomel  deposited  on  his 
skin.  Patients  are  generally 
recommended  to  sit  over  the 
bath  for  two  or  three  minutes 
after  the  lamp  has  gone  out."* 

The  lamp  may  be  obtained  of 
Messrs.  Weiss,  Savigny,  Mat- 
thews, or  any  of  the  London 
surgical  instrument  makers. 

4.  Lapis  Divinus. 

Sulphate  of  Copper,  Nitrate 
of  Potash,  and  Alum,  of  each 
equal  parts,  in  powder,  fused 
in  a  glazed  earthen  crucible, 
powdered  Camphor,  to  the  ex- 
tent of  part  of  the  whole, 
being  added  near  the  end  of  the 
process.  When  cold,  break  in 
pieces  and  keep  in  a  closely- 
stoppered  bottle.  + 

5.  Diluted  Nitrate  of  Silver 
Points. 

These  are  made  by  fusing 
Nitrate  of  Potash  in  various 

*  Article  "Syphilis,"  Holmes's 
System  of  Surgery,  by  Henry  Lee. 
vol.  i.  p.  423. 

t  Squire's  Corap.  to  Brit.  Pliar- 
macop.,  5th  edit.  p.  OG. 
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proportions  with 
Silver ;  thus  :* 
No.  1  consists  of  1 

Silver  and  2  of 

Potash. 
No.  2  consists  of  1 

Silver  and  3  of 

Potash, 
No.  3  consists  of  1 

Silver  and  3^  of 

Potash. 
No.  4  consists  of  1 

Silver  and  4  of 

Potash. 


Nitrate  of 

Nitrate  of 
Nitrate  of 

Nitrate  of 
Nitrate  of 

Nitrate  of 
Nitrate  of 

Nitrate  of 
Nitrate  of 


6.  Pulvis  Caustica. 

R  Zinci  Chloridi     )  Partes 
Zinci  Oxydi  .    .  f  aquales. 
Mix  them  intimately  with 
pestle  and  mortar.  Preserve 
in  a  well-stoppered  bottle. 

7.  Pasta  Caustica. 


B  Zinci  Chloridi 
Farinas .  . 


Liquoris  Opii  Sedativi 
vel  Aqu£e 
Misce. 


gr.480 
gr.l20,  vel  q,  s. 


fl.oz.l 


8.  Fotus  Belladonnae. 

Extract.  Belladonna  .    .  gr.60 
To  be  dissolved  in  one  pint 
of  boiling  water,  and  used  as  a 
fomentation. 

9.  Fotus  Papaveris. 

R  Capsul.  Papav.  contus.  oz.l 
Aquae  destillat.  .    .  fl.oz.20 
Mix,  and  boil  for  a  quarter 
of  an  hour ;  then  strain  through 
muslin. 


»  Squire's  Comp.  to  British  Phar- 
macopa'ia,  6th  edit.  p.  40. 


10.  Gargarisma  Acidi  Hydro- 
chlorici. 

R  Acidi  Hydrochlorici 

diluti  fl.dr.2 

Decoct.  Quercus  .    .  fl.oz.20 
Misce. 

11.  Gargarisma  Aluminis. 


R  Aluminis  . 
Tinct.  Myrrhse 
Aqu£B  destillat. 
Misce. 


.  .gr.l20 
.    .  fl.dr.4 
ad  fl.oz.20 


12.  Gargarisma  Sodse 
Chloratse. 

R  Liq.  Sodse  Chloratse  .  fl.dr.4 
Aquae  destillat.  .    .  adfl.oz.8 
Misce. 

13,  Guttae  Atropiae  Sulphatis. 

R  Atropio3  Sulphatis  .     gr.l  ad 

gr.2 

Aqute  destillat,  .    .    .  fl.oz.  1 
Misce. 


14.  Guttae  Atropiae  Sulphatis 
Fortiores. 

B  Atropise  Sulphatis  gr.4 
Aquce  destillat.  ,    .  .fl.oz.l 
Misce, 

15.  Guttae  Physostigmatis 
Fabae  (Calabar  Bean). 

R  Extract!  Physostigmatis 
FabjB    .    .    .   gr.l  ad  gr.4 

AquiB  destillat,    ,    ,    ,  fl.dr.l 
Misce. 

16.  Guttae  Argenti  Nitratis. 

R  Argenti  Nitratis   .    .  gr.l 
Aqiiffi  destillat,  .    .    .  fl.oz.l 
iMisce. 


B  B  2 
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17.  Guttse  Argenti  Nitratis 

Fortiores. 

R  Argenti  Nitratis    .    .  gr.2 
Aquie  destillat,  .    .    .  fl.oz.l 
Misce. 

18.  Guttae  Potassii  lodidi. 

R  Potassii  lodidi .    .    .  gr.3 
Aquae  destillat.  .    .    .  fl.oz.  1 
Misce. 

19.  Gattse  Zinci  CMoridi. 

Rt  Zinci  Chloridi  .    .     .   gr.  1 
Aquas  destillat.  .    .    .  fl.oz.l 
Misce. 

20.  Guttse  Zinci  Sulphatis. 

R  Zinci  Sulphatis    gr.l  ad  gr.2 
Aquae  destillat.  .    .    .  fl.oz.l 
Misce. 

21,  Guttae  Cupri  Sulphatis. 

R  Cupri  Sulphatis    .    ,  gr.  2 
Aquse  destillat,  .    .    ,  fl.oz.l 
Misce. 

22.  Guttae  Opii. 

R  Vini  Opii    .    .    .  .fl.dr.2 
Aquae  destillat.  .    .    .  fl.dr.6 
Misce, 

23.  Guttae  Terebinthinae. 

R  01.  Terebinthinae  .    .  fl.dr.l 

01.  Olivae  fl.dr.7 

Misce. 

24.  Injectio  Morphiae. 

R  Morphiae  Acetatis .  ,  gr.80 
Aquae  Calidffi  .  .  ad  fl.oz.l 
Rub  the  Morphia  gradually 
■withfl.  dr.  6  of  the  water;  place 
the  solution  in  a  bottle  and  let 
it  stand  for  one  hour,  shaking  it 
occasionally,  then  drop  in  acetic 


acid  cautiously,  drop  by  drop, 
until  the  morphia  is  dissolved, 
and  add  water  (if  necessary)  to 
make  up  to  one  ounce.  Great 
care  should  be  taken  that  no 
more  acetic  acid  is  added  than 
just  suflScient  to  dissolve  the 
morphia, 

Min.  6  contain  gr.  1  of  Ace- 
tate of  Morphia. 

25.  Liniment,  Aconiti. 

R  Linimenti  Aconiti      .  fl.dr.4 
Linimenti  Saponis   ,    .  fl,dr.6 
Misce. 

26,  Liniment,  Ammonise. 

R  Liq.  Ammoniae     .    .  fl.dr.4 

01.  Olivae  fl,dr,4 

Misce, 

27,  Liniment.  Aconiti  cum 
Belladonna. 

R  Tinct.  Aconiti  (Fleming's) 

fl.dr.4 

Liniment.  Belladonnas  fl.oz.l^ 
Misce. 

28.  Linimentum  Belladonnae 

cum  Glycerine, 

R  Extracti  Belladonnae 
Glycerini  ....  aa fl.oz.l 
Misce. 

29.  Linimentum  Chloroformi, 

R  Chloroformi     .    .    ,  fl.dr.4 

01,  01iv£e  fl.dr.4 

Misce, 

80.  Linimentum  Calcis  cum 
Creta. 

R  OleiLini 
Liquoris  Calcis   .    .  aafl.oz,4 
Cretae  preparatse .    ,    .    oz,  2 
Misce, 
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31.  Linctus. 

R  Theriacae  .  .  .  .  oz.l 
Pulv.  Tragacanthae  .  .  gr.25 
Syrupi  Papaveris  .  .  fl.clr.6 
Tinct.  ScilljE  .  .  .  fl.dr.2 
Acid  Sulphuric,  dilut.  min.30 

Aquae  fl.oz.2 

Misce. 

Dose,  from  a  half  to  two  tea- 
spoonfuls. 

32.  Lotio  AtropisB. 

R  Atropise  Sulphatis    .  gr.l 
Aquas  Sambuci    .    .  .fl.oz.2 
Aquae  destillat.    .  adfl.oz.S 
Misce. 

33.  Lotio  Belladonnae. 

R  Extracti  Belladonnae  .  gr.40 
Aquae  destillat.  .    .    .  fl.oz.8 
Misce. 

34.  Lotio  Belladonnee  cam 
Al  amine. 

R  Liquor.  Belladonnae 

(Batley's)  .  fl.dr.l 

Aluniinis  gr.24 

Aquae  Sambuci    .    ,    .  fl.oz.2 
Aquae  destillat.  .    .  ad  fl.oz.8 
Misce. 

35.  Lotio  Stramonii. 

R  Extracti  Stramonii    .  gr.4 
Aquae  Lauro-Cerasi  .    .  fl.dr.4 
Aquae  destillat.  .    .  ad  fl.oz.8 
Misce. 


36.  Lotio  Opii. 

R  Extracti  Opii  liquidi  fl.dr.2 
Aqua3  Lauro-Cerasi .  fl.dr.4 
Aquae  destillat.  .     ad  fl.oz.8 


37.  Lotio  Conii  cum  Opto. 

R  Extracti  Conii  .    .  .gr.30 
E.\tracti  Opii  liquidi  niin.SO 
Aqu£e  ferventis  .    .  .fl.oz.8 
Misce. 

38.  Lotio  Acidi  Hydrocyanici. 

R  Acidi  Hydrocyanici  dilut. 

fl.dr.l 

Aquae  Flor.  Aurantii    .  fl.oz.2 
Aquae  destillat.  .    .  ad  fl.oz.8 
Misce. 


39.  Lotio  Alaminis. 

R  Aluminis    .    .    .    .    gr.  6 
Aqua;  destillat.  .    .  fl.oz.l 
Misce. 

40.  Lotio  Alaminis  Mit. 

R  Aluminis     ....  gr.4 
Aquae  destillat.     .    .  fl.oz.l 
Misce. 

41.  Lotio  Aluminis  cum 

Atropia. 


R  Aluminis     ....  gr.24 
Atropiae  Sulphatis  .    .  gr.l 
Aquae  destillat.  .    .      fl.oz  8 
Misce. 

42.  Lotio  Alum,  cum  Zinci 
Sulph. 


R  Aluminis 
Zinci  Sulphatis 
Aquae  destillat. 
Misce. 


gr.3 
gr.l 
fl.oz.l 


43.  Lotio  Evaporans. 

R  Sp.  .Stberis  nitrosi .  fl.dr.2 
Aceti  aromatici  .    .    .  min.6 
Aquae  destillat.   .     ad  fl.oz.8 
Misce. 
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44.  Lotio  Plumbi. 

R  Plumbi  Acetatis  .  .  gr.2 

Acidi  Acetici  dilut.  .  .miu.2 

Aquse  destillat.  .  .  .  fl.oz.l 
Misce. 


45.  Lotio  Zinci  Oxidi. 

li  Zinci  Oxidi  .    .    .    .  gr.90 
Glj'cerini  ....  fl.dr.4 
Aquffi  Sambnci  .    .     fl.oz.  2 
AquEe  destillat.  .    .  ad  fl.oz. S 
Misce. 


46.  Lotio  Glycerini. 

R  Glycerini    ...     fl  dr.4 
Aquaj  Flor.  Aurantii    .  fl.oz.  2 
Aquse  destillat.    .    .  ad  fl.oz. 8 
Misce. 


47.  Lotio  Acid.  Carbolic. 

R  Acid.  Carbolic,  pur.  min.4 
to  min.8 

Aquaj  destillat.  .    .    .  fl.oz.  1 
Misce. 


48.  Lotio  Hydrarg.  Perchlo- 
ridi, 

R  Hydrarg.  Perchloridi  .  gr.i 
Aquse  destillat.  .    ,    .fl.oz.  1 
Misce. 


49.  Lotio  Acidi  Tannici. 

R  Acidi  tannici   .  .    .  gr.30 

Sp.  Vini  rectificati  .    .  fl.dr.4 

Aqure  Rosie   .    ,  .    .fl.oz. 2 

Aquffi  destillat.  .  .ad  fl.oz. 8 
Misce. 


50.  Lotio  Boracis  cum  Glyce- 
rino. 

R  Boracis  gr.l20 

Glycerini  fl.oz.  ^ 

Aquaj  Sambuci   .    .    .  fl.oz. 2 
Aqure  destillat.  .    .  ad  fl.oz.B 
Misce. 

Very  useful  in  eczema  of  the 
face  and  eyelids. 

51.  Lotio  Boracis  cum 
Plumbo. 

R  Liquor.  Plumbi  Subaoetatis 
min.30 

Boracis  gr.60 

Glycerini  ....  fl.dr.2 
Aquse  destillat.  .    .ad  fl.oz.B 
Misce. 

Useful  in  eczema  of  the  face 
and  eyelids. 

52.  Lotio  Boracis  cum  Soda. 

R  SodDB  Bicarb.    .    .    .  gr.60 

Boracis  gr.60 

Acid.  Hydrocyanici  diluti 

min.40 

Aquas  Sambuci    .    .     fl.oz. 2 
Aquae  destillat.  .     ad  fl.oz.B 
Misce. 

Useful  in  eczema  of  the  face 
and  eyelids. 

53.  Lotio  Arnicae. 

R  Tincturas  Arnicte  .  min.30 
Aquae  destillat.  .    .  .fl.oz.l 
Misce. 

54.  Lotio  Nigra. 

R  Calomelanos    .  .    .  gr.60 

Mucilag.  Acacije  .  .  fl.dr.4 

Liquor.  Calcis    .  ad  fl.oz.6 
Misce. 
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55.  Lotio  Kubra. 

B-  Zinci  Sulpbatis     .    .  gr.l 
Sp.  Rosmarini, 
Tiact.  LavanJuIaj  comp. 

aa  min.l5 
Aqute  destillat.  .    .  fl.oz.l 
Misce. 

56.  Mistura  Antimonii  Tar- 

tarati. 

R  Yin.  Antimonialis  .  fl.dr4 
Liq.  Ammon.  Acetatis  fl.dr.l 
Tinct.  Hyoscyami  .  min.20 
Aquffi  destillat.  .    .  ad  fl.oz.l 

57.  Mistura  Fotassse  Citratis. 

R  Potasse  Bicarb.  .  .  gr.'20 
Sp.  Ammon.  Aromat.  fl.dr.^ 
Tinct.  Aurantii  .  .  fl.dr.  | 
Aquae  destillat.  .  .  fl.oz.l 4 
To  be  taken  in  eifervesceuce 

witb 

Acid.  Citric,  gr.l 4. 
dissolved  in  one  table-spoonful 
of  ^-ater. 

The  Sp.  Ammon.  Aromat. 
may  be  omitted  if  desired. 

58.  Mistura  Chloroformi  cum 

Ammonia. 

B  Ammonise  Carb.    ,    .  gr.3 
Sp.  Chlorofonni  .    .  min.15 
Tinct.  Aurantii   .    .     fl.dr. 4 
Aqupe  destillat.  .    .  fl.oz.l 
Misce. 

59.  Mistura  Salinse. 

R  Potassse  Bicarb,    .    .  gr.lO 
Spirit.  .Stheris  nitrosi  fl.dr.4 
Liq.  AmmonisR  Acetatis  fl.dr.l 
Aquse  destillat.  .    .  ad  fl.oz.l 
Misce. 

60.  Mistura  Cinnamomi. 

R  Tinct.  Cinnamomi  .  fl.dr.l 
Aquse  destillat.    .    .  fl.oz.l 
Misce. 


61.  Mistura  Cinnamomi  cum 
Acido. 

R  Tinct.  Cinnamomi  .  fl.dr.4 
Acid.  Nitro- Muriatic. 

dilut.     .    .    .  min.lO 

Aquse  destillat.  .    .  .fl.oz.l 

Misce. 

62.  Mistura  Boracis. 

R  Boracis  gr.60 

Sp.  ^theris  nitrosi  .  ti.dr.4 
Syrup.  Aurantii  .    .     fl.dr. -t 
Aqute  destillat.  .    .ad  fl.oz.8 
Misce. — Dose,  1  ounce. 

63.  Mistura  Ergotae. 

R  Extracti  Ergotse  liquidi 

min.30 

Tinct.  Aurantii  .    .  nnn.30 
Aquse  destillat.    .     ad  fl.oz.l 
Misce. — To  be  takeu  twice  a 
day. 

64.  Mistura  Nucis  Vomicae. 

R  Tinct.  Nucis  Yomicae  min.15 
Infus.  Gentian,  comp.   .  fl.oz.l 
Misce. 

65.  Mistura  Acidi  cum  Tinct. 
Nucis  Vomicae. 

R  Acidi  Nitro-Muriatici 

dilut   min.lO 

Tinct.  Nucis  Yomicae  min.15 

Tinct.  Cliiratae     .    .  iiiin.15 

Aquae  destillat.    .    .  .  fl.oz.l 
Misce. 

66.  Mistura  Acidi  cum 
Cinchona. 

R  Acidi  Nitro-Muriatici 

dilut  min.lO 

Tinct.  Cinchonae  .    .  fl.dr.4 
Decoet.  Cinchonie    .  fl.oz.l 
Misce. 
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67.  Mistura  Cinchoiiae  cum 
Opio. 

li  Extract.  Cinchonse  Flav. 

liquid  min.15 

Acidi  Nitrici  dilut.  .  inin.lO 
Tinct.  Opii     .  .min.5tol0 
Aquae  destillat.    .    .  fl.oz.l 
Misce. 

68.  Mistura  Cinchonise. 

R  Cinchoniaa  Disiilphatis  gr.3 
Acidi  Sulplnuici  dilut.  min.lO 
Aquje  destillat.   .    .  fl.oz.l 
Misce. 

69.  Mistura  Qainiae. 

R  Quinise  Sulpliatis  .    .  gr.l 
Acid.  Sulphuric,  dilut.  miu.lO 
Tinct.  Aurantii  .    .  fl.dr.^ 
Aqute  destillat.   .    .    .  fl.oz.l 
Misce. 

70.  Mistura  Quiniae  cum 
Ferro. 

R  Quiniae  Sulphatis, 
Ferri  Sulphatis  .    .    aa  gr.l 
Acidi  Sulphurici  diluti  inin.5 
Aquse  destillat.  .    .    .  fl.oz.l 
Misce. 

71.  Mistura  Ferri  Perchloridi 

cum  Quiuia. 

R  Quinise  Sulphatis  .    .  gr.l 
Tinct.  Ferri  Perchlorid.  min.5 
Acidi  Nitrici  diluti  .    .  min.5 
Aquas  destillat.    .     ad  fl.oz.l 
Misce. 

72.  Mistura  Ferri  et  Ammo- 

niae  Citratis. 

R  Ferri  et  Ammonise  Citratis 

gr.5 

Acidi  Citrici.';  ....  gr.5 
Syrup.  Aurantii  .    .     fl.dr  4 
Aquse  destillat.    .    .  fl.oz.l 
Misce. 


73.  Mistura  Ferri  Sulphatis. 

R  Ferri  Sulphatis .    .    .  gr.l 
Acidi  Sulphurici  diluti  min.lO 
Aquae  destillat.    .    .  fl.oz.l^ 
Misce. 

74.  Mistura  Ferri  Perchloridi. 

R  Tinct.  Ferri  Perchloridi 

min.lO 

Aquse  destillat.   .    .  fl.oz.l 
Misce. 

75.  Mistura  Ferri  Perchloridi 

cum  Acido. 

R  Tinct.  Ferri  Perchloridi 

min.lO 
Acid.  Hydrochloric,  dilut. 

min.lO 

Aquse  destillat.   .    .  fl.oz.l,^ 
Misce. 

To  be  taken  in  water  twice  a 
day. 

76.  Mistura  Ferri  Perchlorid. 

cum  Strychnia. 

R  Tinct.  Ferri  Perchloridi 

min.lO 

Liquor  Strychnise     .    .  min.5 
Aquae  destillat.    .    .  fl.oz.l 
Misce. 

77.  Mistura  Ferri  cum  Tinct. 

Digitalis. 

R  Tinct.  Ferri  Perchloridi 

min.lO 

Tinct.  Digitalis    .    .    .  min.S 
Infus.  Quassiie    .     ad  fl.oz.l 
Misce. 

78.   Mistura  Ferri  cum 
Ergota. 

R  Tinct  Ferri  Perchloridi  ■ 

min.lO 

Tinct.  Ergotae     .    .  mm.ir> 
Aquse  destillat.    .    .  fl.oz.l 
Misce. 
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79.  Mistura  Guaiaci  cum  Cin- 
chona. 

R  Tinct.  Guaiaci  Ammon.  fl.dr.4 
Extracti  Cinchonfe  Flavje 

liquidi  ....  fl.dr.2 
Mucilag.  Acacias  .  .  fl.dr.6 
Aquaj  destillat.    .     ad  fl.oz.8 

Misce. 

Dose,  two  table-spoonfuls  in 
half  a  glass  of  water  two  or 
three  times  a  day. 

80.  Mistura  Fotassii  lodidi. 

R  Potassii  lodidi  .    .  .  gr.3 

Potass.  Bicarbonat.  .  .  gr.o 

Infusi  CalumbsD       .  fl.oz.l 
Misce. 

81.  Mistura  Fotassii  lodidi 

cum  Ferro. 

R  Potassii  lodidi  .    .    .  gr.3 
Potassffi  Bicarb.  .    .    .  gr.5 
Ferri  et  Ammoniae  Citratia  gr.5 
Aqufe  destillat.    .    .  fl.oz.l 
Misce. 

82.  Mistura  Potassii  lodidi 
et  Bromidi  cum  Ferro. 

R  Potassii  lodidi  .    .    .  gr.4 
Potassii  Bromidi  .    .    .  gr.5 
Ferri  et  Ammonite  Citratis  gr.5 
AquaR  destillat.    .    .  fl.oz.l 
Misce. 

83.  Mistura  Potass.  lodidi  cum 
Ammonia. 

R  Potassii  lodidi  .  .    .  gr.3 

Potass*  Bicarb.  .    .  gr.5 

Ammou.  Carbonat.  .    .  gr.3 

Tinct.  Calumbse  .  .  fl.dr.^ 
Aqune  destillat.    .    ad  fl.oz.l 
Misce. 


84.  Mistura  Potassii  lodidi 

cum  Colchico. 

R  Potassii  lodidi  .    .  .  gr.2 

Potassre  Bicarb.  .    .  .  gr.lO 

Tiuct.  Colchici     .    .  min.lO 

Aquae  destillat.   .    .  fl.oz.l 
Misce. 

85.  Mistura  Fotassii  lodidi 

cum  Guaiaco. 

R  Potassii  lodidi  .  .  .  gr.2 
Tinct. Guaiaci  Ammon.  fl.dr.^ 
Tinct.  Cinclionae  Flav.  fl.  dr. 
Mucilag.  Acaciae  .  .  fl.dr  I 
A(jUffi  destillat.  .  ad  fl.oz.l 
Misce. 

To  be  taken  in  half  a  glass  of 
water  twice  a  day. 

86.  Mistura  Potassii  lodidi 

et  Bromidi. 

R  Potass.  lodidi  .  .  .  gr.3 
Potass.  Bromidi  .  .  .  gr.5 
Potass.  Bicarb.  .  .  .  gr.5 
Tinct.  Calumbae  .  .  fl.dr.^ 
Aquae  destillat.  .  ad  fl.oz.l 
Misce. 

87.  Mistura  Fotassii  lodidi 
cum  Hydrarg.  Ferchloridi. 

R  Hydrarg.  Perchloridi  .  gr.l 
Potassii  lodidi    .    .    .  gr.60 
Tinct.  Calumbae  .    .    .  fl.oz.2 
Aquae  destillat.    .    .  ad  fl.oz  6 
Misce. 

Dose,  two  teaspoonfuls  in  a 
glass  of  water  two  or  three 
times  a  day. 

88.  Mistura  Fotassii  Bromidi. 
R  Potass.  Bromidi 

gr.5  to  gr.lO 
Potass.  Bicarb.    .    .    .  gr.5 
Tinct.  Calumbae  .    .     fl.dr. ^ 
Infus.  Caiumbse  .    .  fl.oz.l 
Misce. 
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89.  Mistura  Hydrarg.  Per- 

cliloridi. 

R  Liquor.  Hydrarg.  Per- 

chloridi    ....  fl.dr.l 
Tiiict.  Cinchonse  .    .  fl.dr.^ 
Aqu!B  destillat.    .    .  fl.oz.l 
Misce. 

90.  Mistura  TerebinthinsB. 

R  Olei  Terebinthinse  .  min.15 
Mucilaginis  Acacias  .  fl.dr.l 
AquEB  Pimentse  .    ad  fl.oz.l  A 
Misce. 

91.  Mistura  Gentianse  cum 

Aloes. 

R  Decoct.  Aloes  comp.  fl.dr.l  2 
Tinct.  Gentianas  comp.  fl.dr.3 
Infus.  Gentianse  comp. 

ad  fl.oz.8 

Misce. — Take  a  sixth  part 
twice  a  day. 

92.  Mistura  Magnesias 

Composita. 

R  Magnesia  Carbonatis 

pond  gr.lO 

Magnesise  Sulphatis     .  gr.60 
Aquie  MentbsePiperitse  fl.oz.l 4 
Misce. 

93.  Mistura  Bhei  Comp. 

R  Rbei  Pulveris  .  .  gr.l5 
Magnesiffi  Carbonatis  .  gr.lO 
Sp.  Ammon.  Aromat.  .  fl.dr.4 
Tinct.  Rbei  ....  fl.dr.l 
AquEB  destillat.  .  adfl.oz.li 
Misce. 

94.  Pilula  Aloes  cum  Ferro. 

R  Extracti  Aloes  Socotringe 
Ferri  Sulpbatis 
Pulv.  Zingiberis  .    .    aa  gr.l 

Tberiaca3  q.s. 

Misce. 


I  95.  Pilula  Aloes  cum  Jalapa. 

[  R  Extract  Aloes  Socotrinse 

j  gr.l4 

I    Jalapae  Resinfe   .    .    .  gr.l^ 

Pulv.  Gum.  Scammonii  gr.2 

Saponis  Mollis    .    .    .  gr.2 
Mix  and  divide  into 
two  pills.  — Dose,  1  or  2. 

96.  Pilula  Aloes  cum  Nuce 

Vomica. 

R  Extracti  Nucis  Vomicae  gr.^ 
Extracti  Aloes  Socotrinae  gr.  1 
Extracti  Hycscyami    .  gr.2 
'■       Misce. — Dose,  1  when 
necessary, 

97.  Pilula  Cinchonise  cum 

Ferro. 

R  Cinchonite  Sulphatis 
Ferri  Sulpbatis  .    .  aagr.l 
Confectionis  Rosae  Canina  q.s. 
Misce. 

98.  Pilula  Colocynthidis  cum 

Hyoscyamo. 

R  Extracti  Colocynthidis 

compositi    ....  gr.3 

Extracti  Hyoscyami     .  gr.2 
Misce. — Dose,  1  or  2. 

99,  Pilula  Colocynthidis  cum 

Hydrargyro. 

R  Pilulae  Hydrargyri 
Extracti  Colocynthidis 

compositi    ...    ail  gr.2 
Extracti  Hyoscyami  .    .  gr.l 
i  Misce. 

!  100.  Pilula  Colocynthidis  cum 
Eheo. 

R  Pilulas  Colocynthidis 

comp  gr.3 

Pilulae  Rbei  comp.    .    .  gr.3 
Extracti  Hyoscyami     .  gr.2 
Mix  and   divide  into  two 
pills.— Dose,  1  or  2. 
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101.  Pilula  Calomelanos  cum 
Colocynthide. 

R  Hydrargyri  Subcliloridi  gr.l 
Extract!  ColocyntLidis 

compositi    ....  gr.3 

Pulveris  Ipecacuanhse   .  gr.4 

Misce. — Dose,  1  or  2. 

102.  Pilula  Elaterii  Com- 
posita. 

B.  Elaterii  gr.J 

Extract.  Aloes  Socotrinae 

gr.l  4 
gr.3 


Extract!  Hyoscyami 
Misce, 


103.  Pilula  Colchici  Comp. 

Extract.  Colchici  Acetici  gr.l 
Pulv.  Ipecacuanliae  comp.  gr.4 
Extracti  Hyoscyami  .    .  gi'.l 
Misce. 

104.  Pil.  Cannabis  Comp. 
R  Extract.  Cannabis  Indic?e 

Extract.  Belladonnas .    .  gr.| 
Pulv.  GlycyrrhizsB    .    .  gr.'i 
Misce. 

One  pill  at  night  or  when  in 
great  pain. 

105.  Pil.  Calomel,  cum  Opio. 

R  Hydrarg.  Subchloridi 

gr.l  ad  gr.2 
Pulv.  Opii    .    .    gr.J  ad  gr.^ 
Confect.  Ilosce  Caninse    .  q.s. 
Misce. 

106.  Pil.  Hydrarg.  cum  Opio. 

R  Pil.  Hydrai-g    .    .    .  gr.4 

Pulv.  Opii  gr.^ 

Misce. 

107.  Pil.  Hydrarg.  lodidi 
Virid. 

R  Hydrarg.  lodidi  Virid.gr. ^  ad 

gr.l 

Extracti  Lactucse    .    .  gr.2 
Misce. 


108.  Unguentum  Belladonnse. 

R  Exti-acti  Belladonnee  .  oz.^ 
Glycerini   ....     fl.dr.  1 

Adipis  

Misce. 


109.  Unguent.  Belladonnse 
Comp. 

R  Hydrarg.  Ammoniati .  gr.5 
Extract.  Belladonnaj     .  gr.lO 

Adipis  oz.l 

Misce. 

To  be  rubbed  on  the  forehead 
and  temple.  The  surface  may 
be  then  covered  with  a  piece  of 
tissue  paper  to  prevent  the  hair 
getting  into  it. 

110,  Unguent.  Hydrarg.  cum 

Atropia. 

R  Atropise  Sulphatis     .  gr.l 
Unguent.  Hyckarg.  .  gr.l20 
Unguent.  Cetacei     .  gr.240 
Misce. 

111.  Unguent.  Hydrarg.  cum 

Belladonna. 

R  Extract.  Belladonnaj  .  gr.60 
Unguent.  Hydrarg.   .    gr.4  20 
Misce. 

To  be  rubbed  into  the  temple 
and  around  the  brow. 


112.  Unguentum  Hydrargyri 
cum  Opio. 

R  Opii  gr.60 

Unguenti  Hydrargyri  gr.4'20 
Misce. 

113.  Unguentum  Opii. 


R  Opii  . 
Adipis  . 
Misce. 


.  gr.60 
gr.4  20 


380 


FOEMULAEY. 


114.  Unguent.  Hydrarg. 
Nitratis  Dilut, 

R  Unguent.  Hydrarg. 

Nitratis  .....  gr.20 
Unguent.  Cetacei  .  gr.l20 
•  Misce. 


115.  Unguent.  Hydrarg. 
Oxidi  Rubri  Dilut. 

B-  Unguent.  Hydrarg.  Oxidi 

rubri  gr-20 

Unguent.  Cetacei     .  gr.l20 
Misce. 


116.  Unguent.  Hydrarg. 
Oxid.  Flav. 

R.  Hydrarg.  Oxid.  Flav. 

gr.  1  ad  gr.2 
Unguent.  Cetacei     .  gr.l20 
Misce. 


117.  Unguent.  Hydrarg. 
lodidi  Rubri. 

R  Hydrarg.  lodidi  Rubri 

gr.lO.  to  gr.l5 
Unguent.  Cetacei  .    .    .  oz.l 
Misce. 

A  mercurial  counter-irritant. 

To  be  rubbed  into  the  temple 
at  night.  In  applying  this 
ointment  the  fingers  should  be 
covered  with  a  glove. 

118.  Unguentum  Stramonii. 

(Middlesex  Hospital.) 

R  Foliorum  Stramonii  re- 
centium      ....    lb.  ^ 
Adipis   lb.  2 

Mix  the  bruised  leaves  with 
fat  and  expose  to  a  mild  heat 
until  the  leaves  become  friable, 
then  strain  through  lint. 


FORMULARY  FOR  CHILDREN. 


119.  Mistura  Salina. 

R  Liquor  Ammonise  Citratis 

fl.dr.4 

Sp.  ^theris  nitrosi  .  fl.dr.3 
Syrup.  Tolutani  .    .     11. dr. 4 
Aquae  destillat.   .  .adfl.oz.4 
Misce. — Dose,  one  dessert- 
spoonful every  four  hours. 

120.  Mistura  Antimonii 
Tartarati. 

R  Viui  antiinonialis  .  fl.dr.2 
Llq.  Ammonite  Citratis  fl.dr.4 
Syrup.  AlthffiiB    .    .  fl.dr.3 
Aquae  destillat.    .    .  ad  fl.oz.4 
Misce. — Dose,  one  dessert- 
spoonful between  2  and  4  years 
of  age  ;  one  table- spoonful  be- 
tween 4  and  8. 


121.  Mistura  Potassse 
Chloratis. 

R  Potassse  Chloratis  .    .  gr.24 
Acid.  Hydrochloric,  dilut. 

min.24 

Syrupi  Aurantii    .    .  fl.dr.4 
Aqufe  destillat.     .    .  fl.oz.4 
Misce. — One  table-spoonful 
three  times  a  day. 

122.  Mistura  Cinchonae  cum 
Acido. 

R  Extract.  Cinchonte  flav. 
liquid      ....  min.40 
Acidi  Nitrici  diluti    .   rain. 40 
Syrupi  Aurantii   .    .  fl.dr.3 
Aquae  destillat.     .     ad  fl.oz.4 
Misce. — Dose,    one  table- 
spoonful. 
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123.  Mistura  Cinchonse  cum 

Infus.  Rosse. 

Extract.  Cinchonse  flav. 

liquid  ....  fl.dr.l 
Syrup.  Aurantii  .  .  fl.dr.4 
Infusi  Rosaj  Acidi     ad  fl.oz.6 

Misce. — One  table-spoonful 
twice  a  day. 

124.  Mistura  Cinchonse  cum 
Tinct.  Belladonnse. 

R  Extract.  Cinchonae  flav. 

liquid  min.5 

Acid.  Nitric,  dilut.  .  min.3 
Tinct.  Belladonn£e 

min.3  to  min.5 

Aquae  ad  fl.oz.^ 

Misce. — For  a  child  from  4 
to  7  years  of  age. 

125.  Mistura  Potassii  Bromid. 
cum  Tinct.  Belladonnse. 

R  Potassii  Bromid.    .    .  gr.2 
Tinct.  Belladonnse 

min.3  to  min.5 
Aquae  destillat.    .    .     fl.oz.  h 
Misce. — For  a  child  from 
4  to  7  years  of  age. 

126.  Mistura  Ferri  lodidi. 

R  Syrup.  Ferri  lodidi 

min.lO  to  20 
Glycerini    .    .    .    .  fl.dr.^ 
Aquae  destillat.    .    .  ad  fl.oz. 4 
Misce. 

127.  Mistura  Potassii  lodidi 
cum  Ferro. 

Bs  Potassii  lodidi      .    .  gr.8 
Ferri  et  Ammoniae  Citratis 

gr.24 

Sacchari  albi  ....  gr.60 
Aquae  destillat.    .     ad  fl.oz.4 
Misce. — One  dessert-spoon- 
ful for  a  dose. 


128.  Mistura  Ferri  Citratis. 

R  Ferri  et  Ammoniae  Citratis 

gr.30 

Sacchari  albi  ....  gr.60 
Aquas  destillat.   .    .  fl.oz.4 
Misce. — One  dessert  to  a 
table-spoonful  twice  a  day. 

129.  Mistura  Ferri  Hypo- 

phosphitis. 

R  Syrup.  Ferri  Hypophos- 
phitis    .    .    .  min.l5to30 
Aquae  destillat.   .    .     fl.oz.  4 
Misce. 

130.  Mistura  Ferri  Phos- 

phatis  Comp. 

R  Syrup.  Ferri  Phosphatis 
comp.  (Parrish)  mia.30  to  60 
Aquae  destillat.    .  fl.oz.4 
Misce. — To  be  taken  twice  a 

day  between  the  meals. 

131.  Mistura  Arsenicalis. 

R  Liquor  Arsenicalis  min.  lto2 
Syrup.  Aurantii  .  ,  min.20 
Aquae  destillat.  .  .  fl.oz.^ 
Misce. — To  be  given  twice  a 

day,  immediately  after  a  meal. 

For  a  child  from  4  to  7  years  of 

age. 

132.  Pulvis  Cinchonse  cum 

Soda. 

R  Pulveris  Cinchonae  flavae, 
Sodae  Bicarbonatis, 

partes  aequales 
Misce. — Dose,  gr.5  to  gr.lO. 

133.  Pulv.  Ferri  Carbonat. 

Saccharat. 

Dose,  gr.  3  to  gr.  6,  once  or 
twice  a  day. 
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134.  Pulvis  Ipecac.  Comp.  cum 
Potass.  Nitrat. 

R  Pulvis  Ipecac,  comp.  .  gr.l 
Potassffi  Nitratis      .    .  gr.2 
Misce. 

135.  Pulvis  Hydrarg.  cum 
Creta  cum  Saccharo. 

R  Pulvis  Hydrarg.  cum 

Creta  gr.  1 

Pulvis  Sacchari  albi      .  gr.2 
Misce. 

136.  Pulvis  Alterativus. 

R  Hydrarg.  cum  CretS,  gr.l 
Sodffi  Bicarbonatis    .    .  gr.2 
Pulvis  Rhei    .    .    .    .  gr.3 
Misce. — Dose,  gr.  6  to  gr.  12. 

137.  Pulv.  Hydrarg.  cum 
Creta  cum  Eheo. 

R  Hydrargyi-i  cum  CretS,  gr.l 
Pulv.  Rhei     ....  gr.2 
'  Misce.— Dose,  gr.  3  to  gr.  8, 

138,  Pulvis  Scammonii  cum 
Jalapa. 

R  Pulv.  Scammonii   .    .  gr.l 
Pulv.  Jalapaa  ....  gr.3 
Misce. — Dose,  gr.  3  to  gr.  8. 


139.  Pulvis  Calomel  cum 

Eheo. 

R  Pulv.  Rhei  .    .    .    .  gr.4 
Hydrargyri  Subchloridi 
Pulv.  Crette  Aromaticse 

aa  gr.l 

Misce. — Dose,  gr.  3  to  gr.  8. 

140.  Pulvis  Calomel  cum 

Jalapa. 

R  Pulv.  Jalapse    .    .    .  gr.4 
Hydrargyri  Subchloridi 
Zingiberis      .    .    .  aagr.l 
Misce. — Dose,  gr.  3  to  gr.  6. 

141.  Pulvis  Calomel  cum 

Scammonio. 

R  Pulv.  Scammonii  .    .  gr.4 
Hydrargyri  Subchloridi 
Sacchari  purificati   .    aa  gr.l 
Misce. — Dose,  gr.  3  to  gr.  6. 

142.  Pulvis  Calomel  et  Scam- 
mon.  cum  Jalapa. 

R  Hydrargyri  Subchloridi  gr.l 
Scammonii     ....  gr.2 
Pulv.  Jalapaj       .    .    .  gr.4 
Misce. — Dose,  gr.  3  to  gi-.  7, 
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A  CRASIONS  of  cornea,  70 
Abscess  of  cornea,  31 
„        eyelid,  321 
„        orbit,  331 
Abscission  of  the  eye,  58,  59 
Accommodation,  diseases  of,  222 
Acute  inflammatory  glaucoma,  113 
Alternating  strabismus,  243 
Amaurosis,  20-1 

,,       causes  of,  208 

from  disease  of  cerebrum,  208 
„  cerebellum,  209 

,,  spinal  cord,  209 

loss  of  blood,  210 
reflex  irritation,  210 
,,  uterine  derangements,  209 

monocular,  211 
,,       signification  of,  204 
Amblyopia,  211 

,,       signification  of,  211 
Anatomy  of  fourth  nerve,  264 
frontal  sinus,  360 
sixth  nerve,  264 
third  nerve,  261 
Anchyloblepharon,  323 
Aneurism  of  orbit,  341 

by  anastomosis  of  orbit,  344 
diffuse  or  consecutive,  342 
true  and  false,  341 
treatment  of,  344 
Anomalies  of  refraction,  222 
Anterior  chamber,  dislocation  of  lens  into,  159 
hcemorrhage  into,  97 
,,     staphyloma  of  the  sclerotic,  61 
Arlt.  Dr.,  operation  for  entropion,  301 
Artificial  pupil,  94 


384 


INDEX. 


Artificial  pupil,  with  a  broad  needle  and  Tyrrell's  hook,  94 
by  iridodesis,  95 
incision  of  iris,  96 
,,  excision  of  iris,  97 

„  eyes,  279 
Asthenopia,  241 

from  hypermetropia,  241 
,,  ,,    insufficiency  of  the  internal  recti,  241 

Astigmatism,  234 

compound,  236,  240 
irregular,  235 
mixed,  236,  240 
regular,  235,  236 
,,         simple,  236 

to  ascertain  the  presence  of,  236 
,,       Snellen's  method,  237 
,,  Couper's  method,  with  ophthalmoscope,  238 

,,         treatment  of,  236-240 
Atrophy  of  optic  nerve,  202 

,,    from  tobacco,  204 
Atrophic  cup  of  optic  nerve,  203 


"DLACK  cataracts,  133 

^    Bleunorrhoea,  281 

Blepharospasm,  312 

Bone  on  the  choroid,  187 

Bowman,  Mr.,  operation  for  artificial  pupil,  97 
„  conical  cornea,  52 

,,  capsulo-lenticular  cataract,  150 

,,  „  ectropion,  307 

,,  spoon  for  traction  operation,  138 

Broad  needle,  129 

Burns  and  scalds  of  eye,  272 


n  ALABAE,  bean,  91 

Calcareous  film  of  cornea,  47 
Canaliculus,  to  slit  up  the,  287 
Canular  forceps,  158 
Capsular  cataract,  124,  150 
opacities,  155 

j,  ,,       varieties  of,  155 

„  ,,       treatment  of,  156 

Capsule,  opaque,  needle  operation  for,  156 

„       „       operation  with  two  needles  for,  157 

,,       ,,       canular  forceps  for,  158 
Capsulo-lenticular  cataract,  125,  150 
Caries  of  orbit,  340 
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Cataract,  124 

,,     causes  of,  125 

black,  133 
,,     capsular,  124,  150 
,,     capsulo-lenticular,  125,  150 
,>     congenital  or  infantile,  125 

"  »>  >»       operations  for,  126,  133 

cortical,  126 
,,     diabetic,  125,  151 
„     fluid,  151 
,,      hard,  125,  133 

„     treatment  of,  133 
„     operations  for,  134-145 
,,       „     casualties  after  an  operation  for,  146 
„       „     treatment  after  extraction  of,  145 
,,     lamellar,  126 
,,     nuclear,  133 
,,     pyramidal,  150 
,,      secondary,  154 
„     senile,  125,  133 
„     soft,  125 
,,     striated,  133 
,,     traumatic,  126,  152 
,,     treatment  by  flap  extraction,  134 

»»  j»  Graefe's  modified  linear  extraction,  139 

M  Jacobson's  extraction,  144 

»,  »  linear  extraction,  Gibson's,  127 

>>  Liebreich's  operation,  142 

»  Macuamara's  operation,  144 

,t  „  Mooren's  extraction,  143 

Pagenstecher's  extraction,  144 

„  ,,  Taylor's  operation,  142 

,,  ,,  solution,  127 

,,  ,,  suction,  130 

„        traction  operation,  137 
Catarrhal  ophthalmia,  1 
Chalazion,  316 

Chloride  of  zinc,  use  of,  in  removal  of  orbital  tumours,  355,  356 
Choroid,  deposits  of  bone  on,  187  ' 

,,     diseases  of,  182 

,,      haemorrhage  from,  190 

,,     injuries  of,  190 

,,     melanotic  cancer  of,  196 

,,     sarcoma  of,  195 

,1        originating  in  lost  eyes,  97 

,,  ,,    melanotic  of,  196 

,,     tubercles  in,  190 

,,     tumours  of,  195 
Choroiditis  disseminated,  182 

C  C 
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Choroiditis  suppurative,  185 
Choroido-iritis,  103 
Cliromo-pseudopsis,  213 
Ciironic  glaucoma,  116 

,,    interstitial  corneitis,  26 

,,    opbthalmia,  3 
Cilia  forceps,  297 
Ciliary  muscle,  paralysis  of,  253 

.,       ,,       spasm  of,  255 

,,    staphyloma,  61 
Coccius's  ophthalmoscope,  218 
Colour-blindness,  213 
Coloboma  of  iris,  119 
Concomitant  strabismus,  244 
Congenital  cataract,  125 
Conical  cornea,  48 

,,         „     operations  for,  51-54 
ConjunctiTa,  diseases  of,  1 
Conjunctivitis,  acute,  1 
Conjunctiva,  foreign  bodies  on,  67 
,,       cysts  of,  23 

,,       dislocation  of  lens  beneath,  162 

ecchymosis  of,  23 
,,       injuries  of,  23 
,,       laceratio'  s  of,  23 
,,       warts  of,  23 
Consecutive  or  secondary  glaucoma,  117 
Convergent  strabismus,  246 
Coredialysis,  98 
Cornea,  diseases  of,  24 
abrasions  of,  70 
calcareous  film  of,  47 
,,     conical,  48 
,,     fistula  of,  43 
nebula  of,  44 
,,     leucoma  of,  45 
,,     opacity  of,  from  lead, '46 
,,     staphyloma  of,  55 
,,  partial,  55 

,,  ,,  complete,  56 

,,     ulcers  of,  36 
„  , ,      chronic  vascular,  41 

,,  ,,     superficial,  37 

,,  ,,  „       nebulous,  37 

,,       transparent,  38 
„  ,,     deep,  38 

crescentic  or  chiselled,  40 
,,  ,,  sloughing,  39 

injuries  of,  67 
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Cornea,  abscess  of,  31 

foreign  bodies  on,  67 
,,     paracentesis  of,  32 

penetrating  wounds  of,  71 
,,      tatooing  the,  46 
Corneitis,  24 

,,       chronic  interstitial,  26 
,,       difiuse  suppurative,  30 
, ,       general  treatment  of,  27 
,,       marginal,  32 
strumous,  27 
Corneo-iritis,  36 
Cortical  cataract,  126 
Couper,  Mr.,  on  astigmatism,  238 
Critchett's  canaliculus  director,  287 
,,       operation  for  staphyloma,  59 

iridodesis,  95 
,f  divergent  strabismus,  253 

,,       spoon  for  traction  operation,  138 
Crossed  diplopia,  256 
Cup,  atrophic,  202 
,,    glaucomatous,  114 
,,    physiological,  114 
Curette,  130 
Cyclitis,  63 
Cysticercus  on  iris,  87 
Cystoid  cicatrix,  149 
Cystotome,  Graefe's,  135 
Cysts  of  conjunctiva,  23 
,,      iris,  86 

lachrymal  gland,  290 
,,      retina,  181 
eyelid,  316 
,,  sebaceous,  318 

■rjACRO- ADENITIS,  290 
^    Dacryo-c-ystitis,  284 
Dacryops,  290 
Dacryops  fistulosus,  291 
Deposits  of  bone  on  choroid,  187 
Dermoid  tumours  of  cornea,  22 

,,      cysts,  318 
Detachment  of  retina,  177 

,,  causes  of,  177 

,,  treatment  of,  179 

Diabetic  cataract,  125,  151 
Dichromic  vision,  213 
Dieifenbach's  operation  for  ectropion,  306 
Dilfuse  suppurative  corneitis,  30 

C  c  2 
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Diplopia,  256 

,,      crossed,  256 
,,      homonymous,  256 
Diphtheritic  ophthalmia,  11 
Direct  examination  with  ophthalmoscope,  221 
Diseases  of  choroid,  1 82 

,,       conjunctiva,  1 

, ,       cornea  and  sclerotic,  24 

,,       crystalline  lens,  124 

,,       eyelids,  294 

„       frontal  sinus,  360 

,,       iris,  77 

,,       lachrymal  apparatus,  280 

,,       optic  nerve,  198 

,,       orbit,  330 

,,       retina,  166 

,,       vitreous,  119 
Dislocation  of  lens  into  anterior  chamber,  159 
,,         vitreous,  160 
,,  beneath  conjunctiva,  162 

,,  ,,  partial,  163 

Disseminated  choroiditis,  182 
Distension  of  frontal  sinus,  360 
Distichiasis,  297 
Divergent  strabismus,  246 
Dixon,  Mr.,  on  granular  lids,  17 


T7CCHYM0SIS  of  conjunctiva,  23 

Ecchymosis  of  eyelids,  319 
Ectropion,  302 

„       treatment  of,  303-309 
Eczema  of  eyelids,  296 
Embolism  of  central  ai'tery  of  retina,  180 
Entropion,  299 

,,       chronic,  300 

spasmodic,  299 
,,       treatment  of,  300 
Epicanthus,  319 
Epiphora,  280 

,,        causes  of,  280 
,,        from  obstruction  by  tumours,  287 
Episcleritis,  66 

Epithelial  cancer  of  eyelid,  315 
Excision  of  eye,  277 
Exophthalmic  goitre,  348 
Exophthalmos,  330 

Extraction  of  cataract.  See  Cataract,  Treatment  of 
Exudative  choroiditis,  182 
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Eye,  excision  of,  277 

rupture  of,  through  sclerotic,  74 
Eyelashes,  operation  for  the  removal  of,  297 
Eyelids,  diseases  of,  294 

„     abscess  of,  321 

,,      blepharospasm,  312 

,,      distichiasis,  297 

„      ecchymosis  of,  319 
ectropion,  302 

,,  ,,      operations  for  relief  of,  303-309 

, ,     eczema  of,  296 

,,     entropion,  299 

,,  ,,        operations  for  relief  of,  300 

,,     epicanthus,  319 

,,     epithelial  cancer  of,  315 

,,      hordeolum,  295 

,,     nictitation,  313 

„     paralysis  of  orbicularis,  311 

,,     ptosis,  309 

,,      rodent  cancer  of,  314 

,,     syphilitic  ulcers  of,  314 

,,     tinea  tarsi,  294 

,,     trichiasis,  296 

,,      tumours  of,  316 

,,         naevus  of,  317 

,,         tarsal  cysts  of,  316 

,,      wounds  of,  321 

,,      xanthelasma  palpebrarum,  318 


"PIELD  of  vision,  to  ascertain  the  perfection  of,  215 

,,  to  map  out  the,  216 

Fine  needle,  128 
Fistula  of  cornea,  43 

lachrymal  gland,  291 
,,      lachrymal  sac,  2S6 
Flap  extraction  of  cataract,  134 

„  accidents  during,  136 

,,  ,,  remarks  on,  137 

Fluid  cataract,  151 
Fluidity  of  vitreous,  122 
Focal  illumination  of  eye,  221 
Forceps,  canular,  158 
„     cilia,  297 
,,      iris,  93 
Foreign  bodies  on  conjunctiva,  67 
,,  cornea,  67 

,,  in  orbit,  334 

,,  vitreous,  123 
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Foreign  bodies  within  the  eye,  268 
Formulary,  369 
Fourth  nerve,  paralysis  of,  264 
,,         anatomy  of,  264 
Fractures  of  orbit,  333 
Frontal  sinuses,  anatomy  of,  360 
Frontal  sinus,  distension  of,  360 
,,        causes  of,  361 

symptoms  of,  364 
,,         treatment  of,  365 


nLAUCOMA,  112 

,,  premonitory  symptoms  of,  113 

„  acute  inflammatory,  113 

,,  chronic  or  simple,  116 

,,  consecutive  or  secondary,  117 

Glaucomatous  cup,  characteristics  of,  114 

Glioma  of  the  retina,  193 
treatment  of,  194 

Globe,  to  ascertain  tension  of,  118 
,,      involuntary  oscillations  of,  267 
,,      protrusion  of,  330 

(joitre,  exophthalmic,  348 

GonoiThceal  ophthalmia,  8 

Gouty  iritis,  82 

Graefe's  operation  for  staphyloma  of  cornea,  61 
,,  ,,  strabismus,  249 

,,      hooks  for  traction  operation,  140 
,,      knife  for  cataract,  139 
,,      modified  linear  extraction  operation,  139 

Granular  lids,  13 

Granulations,  13 

,,  true,  13 

,,  vesicular,  14 

(Jraves's  disease,  348 

Gunpowder,  injuries  from,  275 


TTARD  cataract,  125,  133 

Haemorrhage  into  anterior  chamber,  97 

,,         between  choroid  and  retina,  190 
,,  ,,  ,,         sclerotic,  191 

,,        into  the  vitreous,  124,  192 

Hemeralopia,  212 

Herpes  zoster  frontalis,  328 

Homonymous  diplopia,  256 

Hook,  Tyrrell's,  95 

Hordeolum,  295 

Horn  spatula  for  excision  of  eyelashes,  299 
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Hyalltis,  119 

simple,  119 
,,       suppurative,  120 
Hydrophthalmia,  54 
Hyperifiiuia  of  retina,  166 
Hypermetropia,  229 

absolute,  230 
,,  acquired,  230 

,,  facultative,  231 

„  latent,  230 

manifest,  230 

ophthalmoscopic  appearances  in,  232 
„  original,  230 

peculiarities  of  eye  in,  232 
„  results  of,  233 

relative,  231 

to  ascertain  the  degree  of,  231 
,,  treatment  of,  231 

Hypopion,  31 


TNDIRECT  examination  with  ophthalmoscope,  221 
Inflammation  of  choroid,  182 

„  ciliary  body,  63 

cornea,  24 
,,  iris,  77 

■„  lachrymal  gland,  290 

,,        sac,  acute,  284 
chronic,  281 
„  optic  nerve,  198 

retina,  167 
vitreous,  119 
Injuries  of  eyelids,  319 

eye  from  burns  and  scalds,  272 
,,        gunpowder,  275 
lime,  270 

mortar  and  plaster,  270 
percussion  caps,  275 
small  shot,  276 

strong  sulphuric  and  nitric  acids,  27 
vinegar  or  weak  acids,  274 
]]       choroid,  190 

conjunctiva,  23 
cornea  and  sclerotic,  67 
iris,  97 

lens,  152,  159 
Inoculation  for  cure  of  granular  lids,  18 
Interstitial  corneitis,  26 
Intra  ocular  tumours,  193 


>> 
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fnvolantary  oscillations  of  globe,  267 
Iridectomy,  operation  of,  92 

,,       knife,  93 
Irido-choroiditis,  101,  102 
Iridodonesis,  119 
Iris  forceps,  93 

,,  diseases  of,  77 

,,  coloboma  of,  119 

,,  cysticercus  on,  87 

„  cysts  of,  86 

,,  functional  derangements  of,  88 

injuries  to,  97 
„  melanotic  sarcoma  of,  88 
, ,  operations  on,  92 
„  prolapse  of,  100 
,,  tremulous,  119 
Iritis,  77 

,,    general  symptoms  of,  78 

,,    gouty,  82 

,,    primary,  77 

,,    rheumatic,  81 

,,    secondary,  77 

,,    serous,  84 

,,    suppurative,  84 

,,    syphilitic,  80 

„    traumatic,  85 


JACOBSON'S  operation  for  cataract,  144 


T^ERATITIS,  24 

Kerato-globus,  54 
Keratome,  93 
Keratonyxis,  127 

Knife,  cataract,  for  flap  extraction,  135 
,,     Graefe's,  for  cataract,  139 
,,     secondary,  for  cataract,  135 
,,     Stilling's,  for  lachrymal  stricture,  283 
Wecker's,  for  slitting  up  canaliculus,  287 


T  ACERATIONS  of  conjunctiva,  23 

Lachrymal  apparatus,  diseases  of,  280 


gland,  diseases  of,  289 
,,     chronic  enlai-gement  of,  292 
,,     cysts  of,  290 

hypertrophy  of,  292 


INDEX. 


Lachrymal  gland,  inflammation  of,  290 
,>         „    fistula  of,  291 
>,  removal  of,  288 

,,    sarcoma  of,  292 
M        sac,  acute  inflammation  of,  284 

,,   chronic  inflammation  of,  281 
„         „   fistula  of,  286 
„         „   stricture  of,  282 
>'         ).  »        Stilling's  knife  for,  283 

»>         M  Weber's  conical  sound  for,  282 

,,         „   obliteration  of,  288 
Lagophtbalmos,  311 
Lamellar  cataract,  126 
Lateral  illumination  of  eye,  221 
Lens,  crystalline,  diseases  of,  124 

dislocation  of,  into  anterior  chamber,  159 
>»  into  vitreous,  160 

'>  >»  beneath  conjunctiva,  162 

,,    partial  dislocations  of,  163 
Leucoma  of  cornea,  45 
Levator  palpebrae,  paralysis  of,  309 
Liebreich's  operation  for  strabismus,  250 
»  I,  staphyloma,  60 

>>  „  cataract,  142 

„       ophthalmoscope,  217 
Lime,  injuries  from,  270 
Linear  extraction  of  cataract,  127 
Lippitudo,  294 

Lodgment  of  foreign  bodies  in  the  eye,  268 


IVTACNAMARA'S  operation  for  cataract,  144 

Marginal  comeitis,  32 
Meibomian  cysts,  316 
Melanotic  sarcoma  of  iris,  88 
Modified  linear  extraction,  139 
Mooren's  operation  for  cataract,  143 
Moorfield's  operation  for  strabismus,  249 
Mortar,  injuries  from,  270 
Mucocele,  281 
Muscse  volitantes,  120 
Mydriasis,  88 
Myopia,  224 

„     complications  of,  22-9 

„     general  directions  for,  229 

rules  for  selection  of  glasses  in,  227 

„     ophthalmoscopic  appearances  in,  225 

,,     treatment  of,  226 

„     Myosis,  90 
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TVTJBVaS  of  eyelid,  317 

„     venous  of  orbit,  3-15 
Necrosis  of  orbit,  340 
Nebula  of  cornea,  44 
Needle,  broad,  129 
„      fine,  128 

,,     operation  for  capsular  opacities,  15G-159 
Neuro-ietinitis,  19S,  200 
Nictitation,  313 
Night-blindness,  212 
N^uclear  cataract,  133 
Nystagmus,  267 


QBLITERATION  of  lachrymal  sac,  288 

Oldham's  ophthalmoscope,  217 
Onyx,  31 

Opacity  of  cornea  from  lead,  46 
Opacities  of  capsule  of  lens,  155 

,,        vitreous,  120,  121 
Opaque  optic  nerve  fibi-es,  204 
Operations.    See  separate  headings 
Ophthalmia,  catarrhal,  1 
,,  chronic,  3 

,,  diphlheritic,  11 

,,  purulent,  7 

,,  gonorrhosal,  8 

,,  granular,  13 

,,  neonatorum,  5 

,,  ijhlyctenular,  33 

, ,  purulent,  of  uewly-born  infants,  5 

,,  „        contagious,  7 

„  pustular,  4 

,,  scrofulous,  33 

,,  sympathetic,  106 

„  tarsi,  294 

Ophthalmitis,  185 
Ophthalmoscope,  the,  216 

binocular,  219 
,,  Coccius's,  218 

direct  examination  with,  221 
,,  fixed,  of  Carter's,  219 

,,  heterocentric,  216 

„  homocentric,  216 

,,  how  to  work  with  the,  219 

„  indirect  examination  with,  221 

„  Liebreich's  portable,  217 

„  Oldham's,  217 

Weiss's  portable,  219 


INDEX. 
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Ophthalmoscope,  Zehender's,  218 
Optic  nerve,  diseases  of,  19S 
atrophy,  202 
_  „         fibres  opaque,  204 
Optic  neuritis  descending,  198 
ascending,  200 
OrbicuUiris,  paralysis  of,  311 
Orbit,  abscess  of,  331 
,,    acute  inflammatory  exudation  into,  358 

aneurisms  of,  341 
,,    caries  of,  340 
,,    foreign  bodies  in,  334 
,,    fractures  of  the  bones  of,  333 
,,    nsevus,  venous  of,  345 
,,    necrosis  of,  340 
,,    penetrating  wounds  of,  337 
,,    periostitis  of,  338 
,,    tumours  of,  351 

).         „       1.  Those  which  originate  within  orbit,  352 

J.  2.  Those  which  commence  within  eye,  354 

1)         >,       3.  Those  which  originate  beyond  eye  or  orbit,  354 

Orbit,  tumours  of,  bony  and  cartilaginous,  352 
,.    cysts  of,  352 
,,    fibrous  tumours  of,  352 
,,    recurrent  fibroid  tumours  of,  353 

Orbital  tumours,  treatment  of,  355 

Oscillations,  involuntary,  of  globe,  267 

pAGENSTECHER'S  operation  for  cataract,  144 

Panophthalmitis,  185 
Paracentesis  of  cornea,  32 
Paralysis  of  ciliary  muscle,  253 

,,         all  the  ocular  muscles,  265 

,,         fourth'nerve,  264 

.,         sixth  nerve,  264 

,,         third  nerve,  261 

,,        portio  dura  of  seventh  nerve,  311 

, ,         external  rectus,  264 

,,         inferior  rectus,  264 

,,         internal  rectus,  263 

,,         superior  rectus,  263 

,,         superior  oblique,  264 

,,        levator  palpebraj,  309 

,,         orbicularis,  311 
Paralytic  affections  of  muscles  of  eye,  259 

) ,  , ,  , ,  from  intra-cranial  disease,  260 

,,  ,,  „  intra-orbital  disease,  260 

„  from  blood-poisoning,  260 
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Paralytic  affections  of  muscles  of  eye  from  reflex  irritation,  260 

treatment  of,  266 

„  „  of  the  eyelids,  309 

Penetrating  wounds  of  cornea  and  sclerotic,  71 

„  „  orbit,  337 

Percussion  caps,  injuries  from,  275 
Periodic  strabismus,  243 
Periostitis  of  orbit,  338 

,,  ,,       acute,  339 

,,  ,,  „   diflfuse,  339 

,,  ,,       chronic,  338 

Peritomy,  19 

Physiological  cup  of  optic  nerve,  114 
Phlyctenular  ophthalmia,  33 
Pinguecula,  22 

Plaster,  injuries  from,  270  * 

Posterior  staphyloma  of  sclerotic,  185 

Presbyopia,  233 

,,        treatment  of,  233 

Pricker  for  cataract  operations,  135 

Primary  iritis,  77 

Prisms,  action  and  uses  of,  256 

,,     to  ascertain  the  presence  of  binocular  vision,  256 
,,     to  test  the  strength  of  the  muscles  of  the  eye,  257 
,,     to  wear  as  spectacles  to  coiTect  diijlopia,  258 

Prolapse  of  iris,  100 

Proptosis,  330 

Pterygium,  20 

Ptosis,  309 

Pupil,  artificial,  94 

Purulent  ophthalmia  of  newly-born  infants,  5 
Purulent  or  contagious  ophthalmia,  7 
Pustular  ophthalmia,  4 
Pyramidal  cataract,  150 


T)  EFRACTION,  anomalies  of,  222 
Retina,  diseases  of,  166 
,,      cysts  of,  181 

detachment  of,  177 
,,  „  causes  of,  177 

,,      embolism  of  central  artery  of,  180 
,,     glioma  of,  193 
,,     hypersemia  of,  166 
,,      tumours  of,  193 
Retinitis,  167 

,,      albuminurica,  169 
apoplectica,  173 
pigmentosa,  175 
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Retinitis,  sypbilitica,  171 
Retinal  apoplexy,  173 
Rlieumatic  iritis,  81 
Rodent  cancer  of  eyelid,  314 
Rupture  of  eye  through  sclerotic,  74 


gARCOMA,  of  choroid,  195 

»  J.       originating  in  lost  eyes.  197 

,     /achrymal  gland,  292 
bclerotico-choroiditis,  posterior,  185 
aclerotic,  diseases  of,  24 

anterior  staphyloma  of,  61 
„       posterior  staphyloma  of,  185 
,>       penetrating  wounds  of,  71 
,,       rupture  of,  74 
Scrofulous  ophthalmia.  33 
Sebaceous  cysts,  318 
Secondary  cataract,  154 

»>         M       knife,  135 

glaucoma,  117 

iritis,  77 
Senile  cataract,  125,  133 
Serous  iritis,  84 

Seton,  in  vascular  ulcer  of  cornea,  42 

„      suphyloma  of  cornea,  61 
Short  sight.    See  Myopia 
Sichel's  knife,  135 
Silver  style,  283 
Simple  glaucoma,  116 
Sixth  nerve,  paralysis  of,  264 
anatomy  of,  264 
Small  shot,  injuries  from,  276 
Snellen,  on  astigmatism,  237 

„        eyelid  forceps,  298 
Snow-blindness,  213 
Soft  cataract,  125 

„        operations  for,  126-133 

solution  operation  for,  127 

suction  operation  for,  130 
sparkling  synchysis,  122 
Spasm  of  ciliary  muscle,  255 
Speculum,  spring-stop,  94 

Spoons  for  traction  operation  for  cataract,  138  141 
bpud  for  removal  of  foreign  bodies  69 
Squint.    See  Strabismus 
Staphyloma,  anterior,  of  sclerotic,  61 

posterior,  of  sclerotic,  185 

ciliary  61 
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Staphyloma  of  cornea,  55 

,,       operations  for,  57  61 
Stilling's  knife,  283 
Strabismus,  242 

alternating  or  binocular,  243 
causes  of,  244 
concomitant,  244 
convergent  or  internal,  246 
Critchett's  operation  for  divergent,  253 
divergent  or  external,  246 

„        following  division  of  internal  recti,  251 
'I  „  „        paralysis  of  opponent  muscle,  252 

Graefe's  operation  for,  249 
„        hooks  used  in  operation  for,  249,  250 
monoculai-,  243 
Liebreich's  operation  for,  250 
Moorfields'  operation  for,  249 
J,        paralytic,  259 
„        periodic,  243 
„        primary  deviation  in,  244 

secondary  deviation  in,  244 
,j        to  note  the  extent  of  the,  244 
treatment  of,  247 
Streatfeild's  operation  for  entropion,  301 
Striated  cataract,  133 
Stricture  of  nasal  duct,  2S2 
Strong  acids,  injuries  from,  273 
Strumous  coriieitis,  27 
Suction  operation  for  cataract,  130 
Suppurative  corneitis,  30 
J,         choroiditis,  185 
iritis,  84 
Symblepharon,  324 
Sympathetic  irritation,  106 

ophthalmia,  106 
Synchysis,  122 

scintillans,  122 
Syndectomy,  19 
Syphilitic  iritis,  80 

ulcers  of  eyelid,  314 
Syringe  for  sofo  cataract,  131 


rPATOOING  the  cornea,  46  • 

Taylor's  spoon  for  cataract  operation,  141 

Taylor's  operation  for  cataract,  142 

Teale,  Mr.  T.  P.,  operation  for  symblepharon,  327 
,,        suction  operation,  131 
,,        suction  tube  for  soft  cataract,  132 
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Tension  of  gTobe,  to. ascertain,  118 
Ibird  nerve,  paralysis  of,  261 
>>  auatomy  of,  261 

Tiuea  tarsi,  294 
Trachoma,  13 

Traction  operation  for  cataract,  137 
Traumatic  cataract,  125,  152 
treatment  of,  153 
Traumatic  iritis,  85 
Tremulous  iris,  119 
Trichiasis,  296 
Tumours  of  choroid,  195 
)»        conjunctiva,  23 
„        cornea  and  sclerotic,  22 
eyelids,  316 
frontal  sinus,  360 
iris,  88 
„         orbit,  351 
5,         retina,  193 

sebaceous  or  dermoid,  near  orbit,  318 
I  yrrell's  hook,  95 

IJLCERS  of  eyelid,  314 


)>  >>  epithelial,  315 

>'  M  rodent,  314 

'>  V  syphilitic,  314 
cornea,  36 

"  i>  chronic  vascular,  41 

"  ).  superficial,  37 

"  >>  )>        nebulous,  37 

"  "  M        transparent,  38 

"  >,  deep,  38 

"  "  )>     crescentic  or  chiselled,  40 

"  y>  ,-,     sloughing,  39 


"yiNEGAR,  injuries  from,  274 

Vitreous  humour,  diseases  of,  119 

"  M       dislocation  of  lens  into,  160 

fluidity  of,  122 
"  j>       foreign  bodies  in,  123 

M  „       haemorrhage  into,  124,  192 

M  >>       inflammation  of,  119 

»■         .7       opacities  of,  120,  121 


■yyARTS  on  conjunctiva,  23 

Weak  acids,  injuries  from,  274 
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Weber's  conical  sound,  282 
Wecker's  canaliculus  knife,  287 
Weiss' s  ophthalmoscope,  219 
White  atrophy  of  optic  nerve,  202 
Wounds  of  eyelids,  321 


XANTHELASMA  palpebrarum,  318 
^EHENDER'S  ophthalmoscope,  218 


